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INTRODUCTION 


of mechanical mining where operations are cp ducted on more than one shift. 
The first report, Information Circular 701 describes mining operations 
at 14 mines and the present paper describes operations at 11 additional 
minese The purpose of this study is to analyze the advantages and disad- 
vantages of the various types of equipment and mining systems now used 
where more than one shift is worked per day. Physical conditions vary in 
different and in the same mining districts and determine, together with 
economical considerations, the systems of mining and the types of mechan 
ical loading equipment to be used. The information presented in this 


This report is the second of a series describing methods and systems 


. paper may be helpful to operators or others who may contemplate installing 
; a mechanical mining system. 


The equipment uged in the mines described comprises conveyors, 


. scrapers, mobile loaders, mobile conveyors, and combination of these types. 
. The description of the mining systems and practices at the mines investi-~ 

. gated is detailed only as they relate to and affect mechanization. In 

' computing the operating data in mines that are not totally mechanized, 


employees not working directly on production have been charged to output 
from mechanized sections in proportion to the percentage of mechanization. 
The operating data for comparing various systems are for an average working 
day, as the number of men working on idle days varies greatly in different 
minese 


cknowle ent 


The information used in preparing this paper was obtained through 
the courtesy and cooperation of the officials of the companies whose mines 
are described. The consent of each executive was obtained to publish the 


data and their accuracy was verified. 


DESCRIPTION OF MINES 


Mines have been numbered beginning with No. 15, because the last 
mine described in Progress Report 1, Information Circular 7014, was No. 14. 


Mine Noe 14 


The average daily production from mechanized sections of the mine 
is 1,140 tons, which is approximately 81 percent of the total output 
(1,400 tons). The coal bed averages 9 feet thick. At places the bed 
contains bone partings that vary in thickness. The roof consists of a 
stratum of sandstone that averages 8 inches thick and a stratum of sandy 


+/ Toenges, Albert L., and Anderson, Robert L., Multiple-Shift Mechanical 
Mining in Some Bituminous Coal Mines. Progress Report 1: Information 
Circular 7014, Bureau of Mines, 1938, 56 ppe 
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shale above the sandstonee The bottom is hard shaly sandstone. The 
bed is faulted in some places in the mine and the extent of the mine 
working is sometimes limited by these faults. The dip of the bed 
ranges from 14 to 20 percent in a westerly direction. 


Mining Methods 


The mine opening is a slope that consists of haulageway and aircourse 
driven in a southwesterly direction across the dips Both the room-anc 
pillar and long-face systems of mining are used. The mine is developed 
with main entries turned off the main slope and driven along the strike 
on a slight grade to facilitate haulage and drainage. The interval be- 
tween main entries averages 1,500 feet. These entries comprise three 
headings driven 9 feet wide on 50-foot centers. The upper heading serves 
as the ailrcourse, the center heading 1s the haulageway, and the lower one 
is the drainage heading. Panel slopes are driven down the dip off the 
main entries and rooms usually are turned off one side of the slope along 
the strike of the bed. The slopes consist of two headings driven 11 feet 
wide on 50-foot centers. Rooms are on 55-foot centers and 28 feet wide. 
The length of rooms averages 600 feet, which is the width of the coal 
panel between slopese 


In part of the mine where long-face mining is used, face entries are 
turned off the slope in pairs on 50-foot centers. The distance between 
pairs of face entries depends upon local conditions in the mine but 
usually ranges from 100 to 250 feet. 


Room pillars usually are extracted by hand mining on the retreat 
from a panel. Approximately 20 percent of the mine output is from 
pillars. Refer to figure 1 for system of mining. 


The mechanical loading equipment consists of 6 power shovels, 2 
track-mounted mobile-type loading machines, a longwall face conveyor, 
and shaking conveyor with self~loading heads. 


The power shovels and mobile-type loading machines are used in rooms. 
Where conveyors are used along long faces, the coal is loaded by hand. 
Development is driven during the summer with shaking conveyors with self- 
loading headse 


Roomand-Pillar Mining (Fig. 1~A) 


Cutting is done in the coal on the bottom with shortwall cutting 
machines having an 81/2-foot cutter bar. A track-mounted cutting machine 
equipped with a % foot cutter bar is used in one section of the mine. 

This machine both cuts the bottom and shears the face at the lower rib 
of the working place. Water is used on the cutter bar of all cutting 
machinese One cutting machine is assigned to two loading machines, and 
two loading machines work in six rooms on a panele 
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The faces are drilled with an electrically operated auger-—type drill. 
Four holes are drilled in a 9-foot place, two holes 12 inches down from 
the roof near each rib and two holes approximately 2-1/2 feet above the 
kerf, one 4 feet from one rib and the other about 13 inches from the other 
rib. Holes are drilled to within 6 inches of the back of the cut. Six 
holes are drilled in the face of a 2&foot place — three holes about 12 
inches from the roof (one at each rib and one in the center) and three 
holes approximately 2-1/2 feet above the kerf (one at each rib and one 
in the center). Generally, the holes are charged with black powder in 
stick forme An average of 5280 tons of coal is produced per pound of 
explosive in room and entries. The falls are sprinkled with water before 
and after shooting to lay the dust. 


Four rows of timbers are set in a room with timbers set on 6-foot 
centers along the length of the room. Safety timbers are set where re—- 
quired. Approximately one prop is used per 18 tons of coal produced. 


The working places are prepared on one shift and the coal is loaded 
on the following shift. 


Cars, which have a capacity of 3,500 to 3,800 pounds of coal, are 
transported to and from the loading machines by horses or mules, usually 
in trips of two cars. A sidetrack is located in each room for storage 
of loaded and empty cars. Each panel slope is equipped with an electric 
hoist, which transports cars to and from the working places in trips of 
six carse A sidetrack is situated in the main entry at the head of each 
panel slope, and loaded trips consisting of 18 cars are hauled to the 
main slope parting or sidetracks by electric trolley type locomotivese 
The trips are transported on the main slope by a 600-horsepower steam 
hoist to the tipple. | 


A slope panel in which two power shovels are operated consists of 
the following mens 


Classification Unit First shift | Second if Total 
Power—shovel men (3) 2 6 - 6 
Drivers (1) 2 2 - 2 
Cleanup men (1) 2 2 ~ 2 

10 
Machinemen 7: - 2 2 
Drillers 1 - 2 2 
Timbermen and trackmen; - 2 2 Y 
Hoisting engineer - 1 - iE 
Rope rider - 1 - 1 
Foreman -- z _ i 
1 6 el 
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A track-mounted mobile loading machine uses two less men — one less 
on loading machine and no cleanup mane 


Allelectric power used underground for cutting, drilling, and loading 
is 4LO-volt, 60-cycle, 3phase, alternating current. Direct current is 
used for locomotive haulage and is 250 volts. All panels are equipped 
with safety electric switch boxes that cannot be opened when the current 
is on the line. Underground transformer stations are fireproof with 
automatic fire doors. , 


Long—Face Mining (Fig. 1-B). 


A wall is opened between two pairs of long-face entries by driving 
a connection or upset between the entries. The extraction from the face 
or wall is toward the panel slopee The length of face ranges from 100 
to 250 feet. The face is not undercut, but the coal is shot off the solid 
Two rows of holes, one 12 inches from the roof and the other 24 inches 
above the bottom, are drilled on 7—foot centers and stagzered across the 
face. These holes are charged with pellet powder and fired electrically, 
two holes being shot at a time. The holes are always shot toward the 
open end, and an average of 17 tons of coal is produced per pound of 
explosive. The conveyor extends the length of the face and usually is 
placed against the solid coal. The coal is loaded hand onto the con 
veyor, and an average of 135 cars (3,800 pounds each) is loaded per 7~hour 
shift from a 100-foot face. The face advances approximately | feet per 
shifte | 


The conveyor is the drag type and is moved as a unit by an electric 
hoist equipped with a steel cable extending the length of the conveyor 
and attached to it. Refer to figure 1-B. As the cable is drawn tight, 
the conveyor moves toward the face to a new position. 


The action of the roof is controlled by five rows of timbers set c 
feet apart with timbers set on 3-foot centers and staggered. These five 
rows of timbers are set back of the conveyor at each move, and then the 
timbers beyond the first five rows are pulled a row at a time. The roof 
generally caves back of these five rows of timbers, and the weight of the 
roof over the mined area is not transmitted to the face. Safety timbers 
are set along the face as required with the extraction of the coal. An 
average of 1.5 tons is produced per prop in this work. 


The coal passes from the face conveyor to an elevating conveyor and 
then into cars placed in the entry. The cars are transported to the 
panel. slope in trips of six cars by an electric locomotive. 


The cycle of operation for this long face is drill, shoot, load, and 
set safety timbers as needed, until coal for a depth of 7 feet has been 
extracted from the walle The conveyor 1s then moved ahead and five rows 
of timber are set back of the conveyor. The rows of timbers placed for 
the previous position of the conveyor are pulled, and the roof is per- 
mitted to fall back of these breaking timbers. . 
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The crew for a 100-foot long face conveyor section is as follows: 


Classification First shift econd shif 
Motormanecececccsceccesers 
Loading head Manecccececes . 
Operatorececcecseseseccse 
TIMDETMONs 6 4s406ka0s ee 
LOAGGSY Ge 650 se66ew haw sees 
Shot-firers and drillers 
Moving conveyor, timber- L 

ing, and pulling timbers - 12 
Total men On CreWesecees | 12 14 26 


oss 


o- 


on 


= 


2 


TIMP RH 


The men employed on mechanized mining during a 24-hour period are as 
follows: 


First |Second 
Classification Units (shift [shift [Tota 
Underground: 
Loading-machine WUN1Ltseccccccenccscecsce 8 
LO AGO? Ses .o:eiwie 06. oe cae 6S 60s 0s 5% 30 oe, 40 
Machinemen, drillers, trackmen, | 
and timbermeneecsesvreccccecccscess - 22 C2 
Drivers, cleanup men, hoisting | 
engineers, rope riders, timber- 
men, and trackmenecccrcccecvccee 
SUPEPVislonec ocecccesccvsesccevese 
Total men chargeable to loading | 


MACHINESecccccecccsecsccsccsscscce | 8 ee tated 80 
Conveyor UNitSeccsnecccecsescccrsscseces L 
LO SACY So6-0:0'e 06.0 0.060.060 6606.44 6-66 vi = 1 
‘LM DOTME Ne « wee 6-066 :6s 6ie06 6s sie ew ecee 2 - | 2 
Operator, car trimmer, and | 
MOTOTMANec ccoscesccsccccccpessccsos | 3 = 3 
Shot-firers and drillerss...c.ccee oe 2 2 
Moving conveyors, timbermen, and | | 
prop PuLLETScecccecccrcecccscccces | and le 12 
Total men chargeable to conveyors , | 12 26 
Total underground men chargeable to | 
meChanized productionessscoccccccccce | | 1106 
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; First | Second 
Classification shif shift 
Other underground empl ess 


Rope DUGG biases 60 so0 6660.65.00 be Se ea Saee 


DW CCMA 6 sis wibe.05- 6 Ob 66s SS Oe cies OER See rs 
MOCO PMNs sss. 0666s 666 60 8560 6 OO Ewe OCeae ee bated 


HVakKeMONs coccccccccvcvcscccccccscccccsccvese 
ROLIOM ‘MAN 6 éie6.o:ss6-6. 6:06 006 0 6 60's 60.00 060 00 668s 
PumpOCTeccccseccccvcccevccccencsessessccscens 
SprinklerBesccccccvcvccccscccccccencecccccce 
OHO t-LLT OPS v.06 0:06:45 0 0s 600 4s 00s 6 awe 6s 600 680s 
BATS: DOGS se s4- 64:65 ws 6 65:00 45-05 6. 66 Oe se Woe eu eees 
Total other underground employeesescccccccoes 
Total chargeable to mechanized productioneece 
surface: 
Hoisting enginecrececvcccccccccccrcccccceces 
Power PlaNteccccessvvccccscsccccvescevecsccsces 


Ol! | wkKRrwpNwymrFe 


ae 


no re 


Jo of k- eee eer ee eee eT eee ee ee ee ee ee ee 16 ad 
Mechanics and SHOPMONe ecccecccsccccccccvcsece 13 - 
MIiSCeLLANCOUS é &:s0.0 66:5.6604.5.00 0 00 00608 ose Os 1 - 
SUPSTVislone ccecccvcccscsccecsescsvescvcsvcce eves 
TOVAL SULT ACG 6 60 66 6066665 0566 obee be we eee wee 5) 2 


Total chargeable to mechanized productioneece 
Total employees chargeable to mechanized productig 
1/ Employees chargeable to both hand and mechanized production. 


Summary 


Mechanization, percenteccccccscccccccccccrccccscnsevscccccseccece 
Average daily production from mechanized units, tonSeccrccsccecoes 
Loading machines, tons 925 
Conveyors, tons 215. 
Number_of units: 
Loading MACHINGSe cccccscccccvccecesevsecsessessccces 
CONVEVOLPSecccccscccscccccereeeseceeceececesesenees 
Number of loading machine shifts per dayesccscesvvcccccccescesces 
Number of conveyor shifts per day, including preparation of 
working PlLACHs ce ccc cccccccccccccracccrccccsesecseseecesesereceens 
Average number of men per lcading machine per dayeccccccscccccces 
Average number of men per conveyor per DAY ce cccccvccccreccscecrcece 
Man shifts per day ON mechanized unitSeccccsvcccecccccecesscccesece 
Loading machines Q 
Conveyors 2 
Average tons per day per man on mechanized unitSecececesecccccccce 
Loading machines 11.5 
Conveyors Bee 
Total number of employees underground chargeable to mechanized 
PPOAUCELONe ceaccccccnvceveesecccscvseeveveceseveseesesccssccsece 
Average tons per day per man undergrounds.-cccccccecccsccvccesere 
Total number of employees chargeable to mechanized production. eve. 
Average tons per day per man CMpPLOV Ede ccocccccccccvesccccsvacsccocce 
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Mine No. 16 


‘The coal bed at this mine averages 26 feet thicke At places there 
is a hard-shale parting 16 feet above the bottom of the bed that ranges 
fron 0 to 18 inches thick. The roof is hard sandy shale and sandstone 
and the bottom is sandy shale. The dip of the bed averages 6 degrees to 


the north. 
Mining Methods 


The mine is developed from a main haulageway that enters the mine 
through a rock tunnel. This main entry is driven on the strike of the bed. 
Anain "raise" comprising two pairs of headings (four) is driven across 
the dip of the bed and room entries are turned to the right and left off 
the raise along the strike of the bed. There is another main raise also 
comprising two pairs of headings (four) that are driven up the dip. Room 
entries are turned off this raise to the right and left along the strike 
of the bed. Entries comprise three headings and are driven 16 feet wide 
on &5-foot centers on a l~ to 1-1/2-percent grade to facilitate haulage. 
Rooms are driven on percent grade across the dip of the bed. The 
direction of the room is approximately at right angles to the cleavage 
planes in the coal bed. Rooms are 26 feet wide and average 950 feet 
long a iil centers. (Refer to figure 2, which shows the system of 
Mining. 


On advance a working place is driven 11 feet high. Safety props are 
set in this work where they are needed. After the room has been driven 
to its limit, the remaining height of the bed (15 feet) is mined. Holes 
are drilled into the top coal, beginning inside the room neck, and this 
work advances toward the face of the room. The coal is shot down and the 
roof is trimmed by men who work on top of the loose coal pile. During 
this second mining, warning props are set in two rows, one on each side 
of the track on G& to 15-foot centers, depending upon the character of the 
roof. These props give little support because of their length, but do 
give warning of any unusual movement of the roof. Pillars are not recovered. 


The cut is made in the coal at the bottom of the bed with shortwall— 
type cutting machinese One track—mounted machine is used in some sections 
f the mine. This machine undercuts and also shears the center of the 
"acée Water is used on all cutting bars to lay the dust. The faces are 
lrilled with an electric auger drill. One of these drills is the track~ 
wunted type and operates in conjunction with the track-mounted cutting 
lachinse. The holes are charged with permissible powder and fired elec~ 
Tically between shifts by shot-firers. An average of 3.9 tons of coal 
produced per pound of explosive. faces are sprinkled with water 
efore and after shooting and are rock dustede 
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Mobile~type loading machines are used and the coal is loaded into 
cars that have an average capacity of 441 tons. Generally, two loading 
machines are assigned to nine working places. An average crew for a 
loading machine driving first mining in a room comprises the following 
mens 


operator 

helper 

face men 

mo tormen 

nippers 

tracklayers 

bratticeman 

_L rock-duster and sprinkler 
le 


HM mM % ~ HF 


Sometimes this crew is increased to 15 men by the addition of two 
tracklayers and a sprinkler. The air current is carried to the face fron 
the last crosscut by a line brattice. 


Where shortwall cutting machines are used, the crew comprises two men, 
who cut and drill. The track-mounted machine that is used for both under 
cutting and shearing is operated by three mene The track-mounted drill 
crew comprises two mene These cutting and drill men prepare an average 
of six places per shift under the supervision of a face boss. 


Where a machine is loading roof coal, two drillers are added to the 
crew. A machine working in these places has averaged 500 tons per shift. 


Development raises are driven up the dip, a shaking conveyor being 
used in each heading with a cross conveyor to transport the coal to the 
cars that are placed in the haulase heading. The crew comprises 


1 cutting~machine man who also 
1 cuttingemachine m&n helper [drill 

1 face man 

l ratchet man 

2 locomotive crew 


An average of one {~foot cut is loaded from each heading per shift, 
approximately 105 tons from two headings. 


Permissible-type storage-battery locomotives gather coal at the 
working faces and transport the cars to a parting or sidetrack on the 
entry, and trolley~type electric locomotives transport trips of cars to 
the main raises. Where the haul is short, the storage-battery locomotive: 
deliver the cars to the raise sidetracks. The trips of loaded cars are 
lowered to the sidetrack on the main haulage entry by an electric hoist, 
and from here the cars are transported to the tipple by trolley~type 
electric locomotives. 
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Labor employed in 24 hours: 


Classification 


Underground labor: 


Mechanical loading unitsecc.cccccccccevcce 


Cutting machines: 
Track—-mountedeccvcccccccccccsccsseces 
DO TG WAL bese ie 0 oc0 oe owas) wee ace! Gi were eis ee ew 
Top ro Bago 2 BBs) ak Se a eg a ee ee 
Fire bosses and shot firerdse.ccescscsccocs 
Employees chargeable to mechanical unitse. 


Qther underground employees: 


MECHSNI CSs:056.450s bess Sees bebewaseeeeseoess 
Hoistmen and rope riders.ccocccscsescccces 
Motormen and nippers [dayeccccesecrcccccce 

Lnightecccccccecccces 
Tracklayers and helperSececsccecccccsccves 
ROI Orinan wss.derw.siaioae-sie- eves Sa wre ows estab eciee 
NAO fw code wave ab are ek bw la ewe ww ew eres eee ae e ease 
FL CMON 6 ssa.6 ie 00:6 o0:051 6 eGo 68 465645 COC OOS 
Njpuhedo Ferre reer err rr ee eee ee ee eo a eee 
ROCK =AUS CEL Sés:6 bb so. 0S So Ga ee Steet eee hea es 
PAM DER MCM oho. 6.66255. 0elere 1eNS esareeiw Sie aier'eei a0 ererew axe 
Miscellancous Laboreccccvccccccsccccccccee 
SUPCLPVislonecccvccccccccaccecvecsceccevece 


“Total mon under round s.se.06.0s 00s sesewes eee t sess 
, Outside labor: 
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Fanmen and Lampmenececoccccccccccscccccece 
Watchmen and janitorsecescsscersscvcvcccces 
Teamsters and truck driversececsccccscccce 
PADD LS: CLOW sss ss6 eee ssee eee eae soe ceeae 
Top MONececcecessevevessesHesceseseessseeseee 
WOl Sim Cis iss oiaa.oie-s'e 05 bie 6 Nite wees Saw eeaes 
SHOPME Ne ecccccsccecvcssccceveccasesecccces 
Pumpmen and firemensercccccccccccvccccccece 
Miscellaneous Laborescccccscccccccceccsccce 
Superintendent and clerkseccccccccccccvces 
TOtaL Ouvcslde land hese wede esau waives ves 
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First {Second 
shift | shift Total 


64 a 
Z 38 | 102 


10 
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summary 
Percent of mine MECHaAN | Zee 6.6 wes wd wits wie obo Owes eee Sew e een 100 
Average daily production during period, tons.ccccccccccsccscccese 2,40 
Number of loading machines operated during periodecccecscccccese 5 
Number of loading-machine shifts per dayecccccvevrccvcccscccceccs g 
Average number of men per unit per shiftec.csccccecscccccccccces 19.0 


Man shifts per day on mechanized unitsSeccccseccccccsccresseccces 142 
Average tons per day per man on mechanized unitSeccccccccccccones 15.78 


Total employees undergroundeecerocccccccceccrcccccccvccesccsccess va) 

Average tons per day per man undergroundececcccccccscccscscsccce 11.26 

Total employees, surface and undergroundeccccccccacccccecccceves 328 

Aver age tons per day per man SMPLOV SMe ccecccccscccccccvesscccces 1.32 
Mine Noe Li 


This mine is 100 percent mechanized. At the time the mine was visited 
operations were curtailed approximately 50 percent and only two of the four 
loading units were in usee The tipple operates one shift for each two 
shifts loading in the mine, and the product of the two shifts averages l, 
tonse 


The coal bed, which outcrops on the side of a mountain, averages le 
feet thick and 1s generally free of partings, although at some places in 
the mine there are several inches of “bony" in the bed. The bed dips an 
average of 12 percent to the east. Local dips, however, are greater in 
some areas. <A number of faults occur in the bed, and the extent of the 
workings in a section of the mine is limited by these faults. The immediate 
roof is sandstone, which disintegrates upon exposure to the air. The 
bottom is also sandstonée © 


Mining Methods 


The mine opening is a drift, which intercepts the coal bed about 1,60 
feet from the portal, and the main haulageway continues from this point 
along the strike of the bed across: the propertye: The main slope, throwh 
which the present workings are being developed, is approximately 1-1/4 
miles from the portale The roomand-pillar system of mining is followed. 
(Refer to fige 3.) 7 


Entries that comprise haulageway and aircourse are driven 16 feet 
wide on 90-foot centers. Rooms are turned off the haulage heading, which 
is the intake of the ventilating circuit, and are driven 24 feet wide alox 
the strike of the coal bed for a distance of 1,000 to 2,500 feet, depending 
upon conditions encountered. The distance between room centers is 100 
feet. Slants or crosscuts are turned on an angle of 30° from the room ad 
are spaced 200 feet apart. Room necks are usually the width of the root, 
ou. feet, except where there is bad roof, and then they are narrowed to 16 
feet in width. 
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Because the sandstone above the coal disintegrates upon exposure to 
air, coal is left for roof in entries and rooms in advance mining. Usually 
the coal is taken to a height of 8 or 9 feet. Roof coal and pillars are 
extracted on the retreat. At the time this mine was visited all working 
places were advancing. Working places are timbered to within 40 feet of 
the face with props set 3 feet from each rail on 10-foot centers and 
staggered. A 6G-inch by 6~inch by 3%foot cap is used on each prope Safety 
timbers are set between the permanent props and the face when necessarye 
The track, which is in the center of the room, is extended to within 45 
inches from the facee The cutting machines are the track~mounted type 
equipped with a 9-foot cutter bar. Where the place is driven on the strike 
of the bed, the cut, which is made in the coal at the bottom, extends on 
the level across the face and at the lower side of the place it is approxi~ 
mately 3 feet above the bottome This bottom coal is usually not recovered. 
The cutting~machine crew comprises? 


1 cutting-machine man 
2 helpers 
1 bug—-dustere 


At the present time two cutting machines are in use, one in each section 

of the mine, and one crew alternates between the two machines. Cutting is 
done on the second shift and from 12 to 13 places are cut in a 7~hour shift. 
The cuttings are removed from the cut prior to shootinge Each working 

place is equipped with sprinkling lines, and water is eee to the cutter 
bar during cutting. 


The drilling crew, which comprises two men, follows the cutting crew, 
and the face ig drilled with a double-bar track-mounted electric drill. 
From eight to nine holes are drilled in a 24foot place. Five holes are 
placed 12 inches below the top (one 12 inches from each rib and the other 
three equidistant between these rib holes), and four holes are drilled 
adout 3 feet above the kerf (one hole 12 inches from each rib and two 
spaced between the rib holes). These holes are charged with a permissible 
*xplosive and fired electrically. Blasting is done by two shot-firers on 
‘he off shift. An average of 3.74 tons of coal is produced per pound of 
‘Xplosive. Cutting and drilling are supervised by a foreman. 


Mobile type track-mounted loading machines are used, and the crew 
omprises the following ment 


1 foreman 

l operator 

1 helper 

e motormen - 

l nipper for two motors 

l trackmnan 

e trackman helpers 

e top pickers and timbermen 
_4 loader follower 

le 
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The fep pickers and timbermen pick down loose roof and timber. The 
loader follower cleans up the face after the loading machine has left and 
prepares the place for tne track and cutting crew. Two locomotives trans» 
port cars to and from the loading machine. From 12 to 13 places are cleanci 
up per /-hour shift. 


An analysis of the loading performance averages: 


32.3 percent of the total time loading, 
24.4 percent of the total time switching cars, 
17-0 percent of the total time moving between places, 
17-8 percent wait for trips, 
8.5 percent delays, such as machines off track, broken 
Cable, etce 
100.0 


Track is placed in slents to facilitate car changese The average 
maximum distance traveled to make a car change is 300 feet. 


Grades in slants between rooms average 7 percente The loading 
machines have loaded coal successfully where the upgrade has been 12~1/4 
percent. In developing working places along the dip, a slabbing drum on 
the machine and a jack pipe are used to hold the machine away from the face 


Coal has been loaded from dip places where the maximum grade has been 23 
percente 


Trolley and reel~type locomotives transport the coal from one side 
of the mine to the main slope parting in trips of eight or nine cars. On 
the other side of the mine, the development is from an auxiliary slope, 
the average grade of which is 7.7 percent. Cars are transported to and 
from the working placew off the slope by rope haulage operated by a 100- 
horsepower electric hoist. Electric trolley and reel-type locomotives 
operating in the working places receive cars in the room necks, where 
there is a parting for storage of loaded and empty cars. Loading machines, 
cutting machines, and cars are handled in the advance work of the slope 
by an auxiliary /5—horsepower electric hoist. Cars are transported from 
this section in trips of four to five cars to a parting or sidetrack off 
the main slope. 


The main slope is 3,000 feet long. Trips usually comprising eight 
cars are hoisted to the sidetracks on the main haulageway by a 300~-horse- 
power electric hoist. From these sidetracks trips averaging 50 tons are 
transported to the sidetracks outside the portal, a distance of 1-1/4 
miles by trolley-type locomotives. There are two sizes of cars, }ton 
end 6-ton, and the number of cars in a trip depends upon their total 
capacity. 


The sidetracks at the portal, situated approximately 500 feet above 
the tipple, are used to make up trips, which are lowered in balance over 
a gravity planee This plane is 3,300 feet long ~ 2,000 feet of this 
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distance is on a 12-percent grade and the upper 1,300 feet is on a 16-per- 
cent grade. The 500-horsepower, 2,300-volt, 3-phase, 60-cycle, alternating 
current electric hoist that controls the movements of the trips = of the 
regenerative type that levels the demand power peakse 


The coal is discharged from the cars by a rotary dump at the tipple. 
The following men are employed 


Classification |Units! Men Shifts |Tote 

Underground employees: 
Loading machines .<avssessteewessnedendaesiete.| (2 27 2 5u 
Cutting, drilling, and shooting.....ceescoe| 1 g 2 3) 
Total men chargeable to loading machinesee. | 36 | 2 


Other underground employees? 
Main slope: 
Hoisting enginecres...-cccccscvccccece 
ROD O=HF1 GOT scclew bee e0 he ese we were ew eens 
Parti ne COup] CLs: 6s 0's6.0-6-6-0:6i9 oi6-s eee eve ore 
DEC CR) CKO i c6siiik wwe ati seeks sew eacoe 
Main MOLOT: TORS ~ i besceescesd see oeiwsna<es 
Trackman and NELPCTeccccvccecvcsccesesercce 
Timberman and helpereccecescscccccscccccccs 
Pipeman ONG WlreManececvcccscsscccecsecveece 
LEN MAN 6 wiceie 464.055 Wo0 6's.G' 0 oe we bos see eeu ease ee 
Ventilation man and NEOLPSTescececcccsecscece 
DUM MAI CTs 6 .6:0:6.0.s 4656 6040 4o she SO hcaeesees 
ROCKGUB TOL oo 0566.4 6.66000060 08-0485 e whee 
MECHANICS 6.6 5. b56. 65 5.656666 OE eR ASE 
MUSCOl 1 BN6OUGsissieisds csceelewmvewucwereseeees 
SUPETFVASLON. veocccvcccccccesecsencvesccvece 
Total other inside employees......ssccccoce 
Total underground Laborecccecsccccccacccessececs ee eee ee 


Surface employees: : 
Dy AMWAY ss ic «6 Oe Sedona sus ba cede saees 3 


1 
LADD LO es ies o:nale see sre ewid wie We he ae eS wees wee S| 1 
Supervision and officGesccrccscsrcssccvcece [2 
Total, surface and Offices. .seccccccccccscer one 4 
fotal all employees chargeable to mechanized , | 


production 280000 HCHH HF 668668 OOP 
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Summary 


Percent Of Mine MechanlZ dese cits cu sie deswdsebcecenssesaccsaxcees: 100 
Average daily PYOGUCTION, CONSs coccenssvvcccscceseseseevsesveses 1, 442 
Number of loading MACHINE Secccccecveccccsccsveseesessecsevcerseee 2 
Number of loading machine shifts per dev L/stsSulebcw dow eweee ae acuue y 
Average number of men per unit per shiftecccccccccccccccccccccece 18 
Man—shifts per day on mechanized unitSe.rcccoccccsscvesccccsccvcese {2 
Average tons per day per man on mechanized unitSeerceecceveccvccce 20.0 
Total number of employees UNGELZTOUNs coccecccsacsccvcscveccrseccere l2{ 
Average tons per day per man Undergroundececcccccecssccccerescoees 11.35 
— employees, surface and UNdETETOUNs +s eeseeeeccreererveserse 148 


7 TERE day se 


Mine No, 18 


All of the product of this. mine is Joaded mechanically. At the time 
this mine was visited, the tipple was operated one shift for every tw 
shifts loading in the mine, which is equivalent to two loading shifts and 
one preparation shift during a 2l—hour period. The average production of 
the mine at that time from two shifts loading was 1,750 tons. Normal pro 
duction in demand periods is 3,000 tons per day. 


The coal bed varies in thickness from 12-1/2 feet to 17 feet and is 
free from partings. The roof immediately above the coal comprises } feet 
of sandstone and the bottom is sandstone. No faults have been found, but 
local rolls occur in the bed. The dip of the bed is 10 percent to the 
north and the average thickness of cover is 1,200 feet. 


Mining Methods 


The coal bed outcrops on the side of a mountain and a rock tunnel was 
started at tipple height and driven 8,300 feet, where the coal bed was 
intercepted. From this point a main east and west entry was driven along 
the strike of the bed across the property and the mine sie developed from 
a main slope driven off the main entry. (Refer to fig. 4.) The original 
plan of development comprised room entries turned to the right and left 
off the slope along the strike of the bed, and rooms were driven across 
the dip of the bed from the haulage entries. .A modified room-and-pillar 
(block) system of mining was followed. Recently the plan of development 
was changed, and this new development will be described. (Refer to secse 
A and B, fige 4.) 


A haulageway is turned at an angle of approximately 50° off the 
haulage entry from the slope and driven wp across the dip. Rooms are 
driven on the strike. The distance between the center line of rooms 
averages &2 feet, and slants between rooms are also turned on 82-foot 
center lines. The haulagewey and slants are driven 16 feet wide, and roors 
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22 to 24 feet widee In section C, figure 4, rooms were turned across the 
dip on 84-foot centers and slants between rooms were driven on the strike, 


also on 82-foot centerse 


In all working places at the present time 10 feet of the bed is 
being minede Top coal and pillars will be extracted on the retreat. 
development is planned so that rooms will be driven ¥48 feet lone. A 
}00-foot coal pillar will be left and a new section of rooms will be 
drivene The object of this plan is to provide a balance between develop-— 
ment and pillar tonnage on the retreat from a sectione The recovery from 
this new development averages 30 percent, but on the retreat it is expected 
that the percentage of recovery will be considerably higher. 


The 


A mobile-type loading machine was used in each section, A ant C 
(fig. 4), and a shaking conveyor unit was driving the haulageway in section 
By Refer to figure 4 for location of other shaking conveyors. 


The face is undercut and shcared with a track~mounted cutting machine 
equipped with a %foot cutter bar. A level cut is made across the bottom 
and the face is sheared at the right rib. One cutting machine serves the 
two loading machines. Water is used on the cutter bars to allay the dust. 
The number of places cut by this machine ranges from 6 to 16, depending 
upon the width of the place. In section A, at the time the mine was 
visited, 60 percent of the places were 16 feet wide and 40 percent were 22 
feet widee In section C, 35 percent of the places were 16 feet wide and 
65 percent were 22 feet widee The cutting crew comprises three mene 


The faces are drilled with colummmounted, electrically—operated, 
auger=type drills. Generally, 10 holes are drilled in a 22-foot face 
that has been undercut and sheared: 4 holes about 12 to 14 inches down 
from the roof, 4 holes about 3 feet above the bottom, and 1 hole between 
the top and bottom rows and about a foot from the solid ribs. The holes 
nearest the shear are drilled so that the end of the hole is 4 feet from 
the shear. The drilling is done by a crew of two men, and usually six 
nen are employed in a 2/-hour period. The faces are sprinkled and machine 
cuttings are removed from the cut. The holes are charged with a permissible 
Xplosive and fired electrically by shot-firers between shifts. An average 
if 3.73 tons of coal is produced per pound of explosive. All working 
laces are rock-dusted.e | 


The loading~machine crew comprises the following men: 


l operator 

1 helper 

1 faceman 

2 motormen 

1 nipper 

3 tracklayers 
1 cleanup man 
4 foreman 

11 
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The track in rooms is laid near the right-hand rib and loading is 
begun at the right side of the face, As soon as enough of the coal is 
loaded the track is extended to the face, and the loading machine operates 
between the track and the other rib. As a rule, two cars can be loaded 
before 1t becomes necessary to switch cars, 


A time study of several months! duration shows the average performance 
of the loading machines used in this mine, 


Productive Time 


No. 1 loading machine [No. 2 loading machine 


Cuts loaded per shift,.ecee D6 56 ae 0025 
Cars loaded per shiftecceec| = - 18.58 - & 92,41 
Average tons per Careescece| 3.62 3256 
Tons LOGGOd ys: 60:46:66 4.0.5soee's 285.16 329.75 
Tramming time, minutescsecee| - 43.00 | 37675 
Percent of total time, 10. | : 902 
Loading coal, minutess.ecece 186,41 a 147.91 
Percent of total time, LY 5 : 35.1 
Changing cars, minutesess.ece 19633 a 90.16 
Percent of total time, 18.8 . | 21,4 
Getting empties, minutes... Ly 26 7 7 39.18 
Percent of total time, 10.5 | | 9.3 
Total productive timCercesee 393-0 315.0 
Percent of total time, $4.1 7520 


Nonproductive Time 


Wait for empties, minutes... 
Percent of total time, 
Derails, Minuteseccccscscsececs 
Percent of total time, 
Conflict with other work, | 
MIMUC6Ssvsiseeewnseusceeas 
Percent of total time, 
Mechanical trouble, minutes 
Percent of total time, 
Extending tracks, minutes... 
Percent of total time. 
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Percent of total time, 
Miscellaneous, minutcSeeceses 
Percent of total time, 
Total delays, minutes. .cec. 
Percent of total time, | 
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Where shaking conveyors are used the crew comprises the following men: 


3 facemen 
Ll car~trimmer 
i motorman 


5 


One foreman supervises the men on two conveyors. 


This crew cuts, drills, shoots, and loads the coals The cut is made 
in the coal at the bottom of the bed with a shortwall~tyne cutting machine 


equipped with a 7~foot cutter bar, 
mounted, electrically-operated, auger=type drill, 


The face is drilled with a colum~ 
The face is shot with 


Cardox, a permissible explosive device,’ The conveyor is the shaking type 
equipped with a self~loading head, An‘'average of two cuts of coal is 


loaded per conveyor shift, 


Under the present system of mining, littlé timbering is required on 


: the advance, 


set, 


Where abnormal roof conditions are found, safety timbers are 


Ventilation is carricd to the faces of working places by a line brattice, 


* which extends from the last slant, 
* @wire, which extends along the roof and is supported by eye-bolts. 


This brattice is susnended by hooks from 
he 


' line brattice is hung about 4 feot from the rib, and when a machine is 
* working at the face the brattice can be shifted along the wire to provide 


‘ working space for the machine, 


w- 


(Refer to fig. 


- the loading machines, 


Coal is loaded in cars whose capacity ranges from 2.6 to 4 tons, As 
& rule the larger-capacity cars are sent to places where coal is loaded by 


Cars are gathered by trolle: and cable~reel locomo~ 


tives and transported to the slope partings usially in trips of six cars, 


~) A 200~horsenower electrically operated hoist hauls 6» 


.car trips up the slope to the parting on the main east and west haulage 
entry, At this parting the cars are assembled in trips comprising 24 cars, 
-and these trips are transported to the tipple, a distance of 10,700 feet, 
by 15-ton trolley-type locomotives. All except 1,700 feet (9,000 feet) of 
this haul is double-track, 


dumps 


At the tipple the cars are dumped by a rotary 


Electric power is purchased from a public utility company. This 


alternating current is converted to 250=volt direct current for use by 


mining equipment by four 200-kilowatt motor generator sets. 
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Classification 


Mobile loading Machinesecceccccercecses 
Cuttingeccccceccecvccceccccsesece 
DrLllingecccecscccevccccvescescce 
Bratticemenesccesecsecsccvecscsccceccs 
Supervislonecececccsecsccscccvcce 
ShotefLrersececcensccvscessscces 
Total mobile loaderSececccecccce 

Shaking CONVEVOPSeaccesvvccvccscesscocecs 
Supervislonecceccvcscccccscvcseccce 
Total CONVEYVOTSeccevcccscvecesece 

Employees chargeable to mechanized 

UNLESeccccccccccccccccceccccsvcccecs 


Other underground employees? 


Slope OENZineCTecceccccccccccccce | 


ROPO-TideLrevecccsccsccevcccvcece 
Latch-kickoerececcccccecccccccccs 
Maim-line locomotivesecerceccoce 
TimDeCTMENec ccoccoveccccccccccccscces 
Trackmene csveccsccesesssvccseccs 
Dispatcherececescocccccccccascoce 
Ventilation inspectorsececcccsece 
Stopping MONeccccscaercenveceseces 
Mechanicsececccsescccccosccscess 
Pipemeneececccccvsscccccscccccce 
PUMPMONe ccvcccccscccccsesersernce 
Wi Pe6Meris sss seine eses~sneetveesess 
Mater1al sin e-seswiawsewe. bec 0a es eloe 
- Dummy DOV occcvvcevcecesescccsscen 
GreasOe secccvcscecccrscccccccces 
Supe rvi slonsccccsccveccccesecvce 
Total other underground employee 
Total men underground chargeable to 
MEChaniZatione ccevcvcevecesccccescce 
Surface employees? | | 
Tippleccveccccvecvrcccseccscccsccr 
Shopeccescvcceveccssccseccvsersssses 
MiscellancouSeccecccvcscrcccccce 
Total surfaceecveccccccccccesses 
Total all CMPlLOVOSSecceccocvsccsccvece 


its 
2 
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I. C. 7067 
Summary 


Percent of mine mechanizedecess.ccrccccccccssccccccecccsscvcces 100 
_ Average dally production, tOnsecccccrcccecrccercccccccccccveccce 1, (50 
Nunber of loading MACHINGSescessrvtecccscsscveccesseseveessccecese | 
Number of CONVEVOTSecccccnccaccvecccccceesesecreseeesseesessere 

Number of loading machine shifts per GAY eccccvvcccccescccscceres 4 


Number of conveyor shifts per GAY ccrvcccccccccececsccscncccsccs 4 
Average number of men per loading machine per shifteccesecscoce 16625 
Average number of men per conveyor unit per shifteccccoccercscce 5e5 

' Manwshifts per day chargeable to loading machineseecsecccecccecs 65 
Man~shifts per day chargeable to conveyorsescececccccscccccvece 22 
Average tons per day per man on loading machineSeeccecccccccccece ae 
Average tons per day per MAN ON CONVEYOTSeccseccccccccccccsccore 10. 
Total employees chargeable to mechanized unitseccrcccccccsscces 87 
Average tons per man per day on mechanized unitsecceccccecrcces 20.11 
Total employees UNGOTZTOUNMs cc cccscccccnccceccccseccesccesocece 128 
Total employees, surface and UNGETZTOUNAe cnccroscceccesesccsses 178 
Average tons per day per man UNGETEZTOUNGs cocccvccccccscceascces 13.67 
Average tons per day per man OMPLOVSde eccccvscccesecscvccrccccsece 9.83 

Mine No. 19 


The output of this mine is loaded mechanically with crawler—type 
mobile loading machines. Approximately 50 percent of the production is 
from development (entries and room mecks) and 50 percent is from roomse 


| The coal bed averages 4 feet thick and is overlain with black to gray 
sandy shale. There generally is a thick stratum of sandstone above the 
Shales Between the shale and sandstone is usually a thin layer of fire 
clay which at places causes a separation of the shale and sandstone, re- 
sulting in poor roof conditions, and close timbering is required. The 
‘bottom is fire clay. Either the roof or bottom of entries is brushed, 
‘depending upon local grades in the bed, to pry’ an average clearance 
of 54 inches above top of rail. 


Mining Methods 


The roomand—pillar system of mining is used, and main haulage entries 
consist of four headings driven le feet wide on 430-foot centers. Cross 
cuts between headings average 45 feet apart and crossovers are driven 
between two pairs of headings about every 200 feet. At the present time 
the two outside headings are the intake and the two inside headings are 
the return in the ventilating system of the mine. 


Panel or room entries comprise two headings, and these are turned 
ff the main entries on an average of 400 feet apart. The panel headings 
we driven 12 feet wide on 30-foot centers. Rooms are turned on 36-foot 
‘enters both to the right and left of the panel entries. Room necks are 
lriven 12 feet wide by 12 feet deep and then the room is widened toward 


the inby side to 24 feet. 
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The length of rooms ranges from 170 to 175 feet. Crosscuts between 
rooms average 45 feet aparte After the coal in a panel has been extracted, 
permanent seals are constructed across the panel heading ovtside the first m:;, 
Pillars are not withdrawn: | Ay oo 


The coal: is cut with shortwall-type cutting machines equipped with 
either &1/a-foot or &1/2-foot cutter bars. The cut is made in the coal 
at the bottom of the bed. The number of places cut per shift ranges fron 
9 to 14 in narrow work (headings and room necks) and 10 to 12 in rooms 
Usually five holes are drilled with an electric auger-—type drill ina 
cl-foot placee Holes are charged with permissible powder and fired with 
fuse by the driller assigned to a loading unit, after the men have left 
the mine. An average of 2.1 tons of coal is produced per pound of 
explosive. et hes | 


The roof on main entries is timbered with 60-pound rail crossbars 
placed on supports inserted in hitches cut by a hitch drill. The dis 
tance between crossbars averages 3 feet. Rooms usually are timbered with 
a three-piece timber set, comprising a 2~inch by &-inch or a 22-inch by 
le-inch by 10-foot long cap placed flat against the roof. These caps 
are supported by two legs with a minimum 5—inchediameter top placed to 
permit 8 feet of clearance for the track between the ie The sets are 
erected along the center line of the room on e~foot to 4-foot centers, 
depending upon the character of the roof. Safety timbers are used at 
the face as required. Approximately 2.8 tons of coal are produced per 
prop under average conditions in the mine. 


At present the coal is loaded by four mobile loading machines. 
Usually three of these machines operate in rooms and one in entries and 
room necks on the first shift, and two operate in narrow work on the. 
second shift. The coal is loaded in cars that have an average capacity 
of 1.75 tons. An average crew assigned to a loading unit is 


loading~machine operator 
loading~machine operator helper 
cutting~machine men 

motormen 
trip rider 
driller 
mucker 
timberman 
tracklayer 
foreman 


\3 locomotives for 2 units 


reer err ren 


1e 


As no blasting is done on shift, enough places are prepared to meet 
the requirements of the loading equipment. A haulage locomotive works 
with each loading machine and places cars as needede Loaded cars are 
placed in adjacent.rooms, and the maximum average round-trip haul for the 
locomotives in this service is 250 feot.e Another locomotive is assigned 
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to two loading units, and places empties and receives loads nearest the 
working place where the loading machine is situated. These locomotives 
transport the coal to the shaft bottom or to sidetracks, depending upon 
distance of working pee from the shaft. The present main-line haul 


is 3,000 feet. 


The coal is hoisted in Cars on overturning~type self-dumping Cagese 


The cars have-a Capacity of 2 tons but average 1.7/5 tons of coal. 


Electric power is purchased from a public utility company and an 


average of 6 kilowatt hours is consumed per ton of coal. 


The following labor is employed in a 24-hour period: 


| First jSecond|] Third 
see) teCauron Units | shift shit shift Bota 


Loading~machine MCNecesvecccscce 
Cutting-~machine MENeaecccceccvscee 
Drillers and shot—firerseec eee 
MUCK CYS sss 0so-0 6 ewes O86 ose eos 
LOCOMOTIVE CrEeWSeccecccsecvecce 
TLMDGLMON :s:sb.0' Gree 6 0/6.6-5'5 6.6648 ale 
TracklaverScesccsecsssccscecose 
BOTCMON. 16.654 '00040 666006 096 oe es 
Total men on mechanized units... 
Other underground labor: 
OlL Gr Gv 00o:s os 40 600s 6S ewes 
TUMDETNCN 6 scale bese oi 6000050 see i 
Track ai OP Ss 6:0 40.6.5.66:00 0 ese e's. ow < 
BractlLCemens<«s\s00s «ede eenew eee 
Motormen and trip-riderse..csee 
abo LOL Sik 'e6:6.6-0.w 6 o5 60.806 sles b800 
PUMPCTSeeccccccncccesccccsccece 
\ 


!~ 
Alero Fran 
FIV MMA ANN £ 


ae) 


Couplerseccecccccncccencccscces 
CEEOL Ss 6 6 sn-50:5 wow oe ws wos sw eee 
Blectriclanses.cocescceccvccece 
FITC DOSSecccccccccvcccsecccece 
FOTemeNe ccccccnsccccccvessecees 
Total other underground emlayees 27 3) 1 
Total men underground chargeable to mechanized production 
Surface ermloyeest - | 
Hoisting ONnGineersscececvscccce 
Tipple OperatoTrSeccceccceccccsce 
Yard MENsccoececorsrevseesseavseovese 
SHOPMENe coesecvecvcccsvcccscece 
Supervision and officeecsccoece 
: Total surface employecsesc-cccee 
Total employees chargeable to mechanized productio 


ImONMNRN FEROS 
tTrRrerItinmIwi tl 


~~ f 
NMINKFUW! tT ft pom ti 1 tf fo 


TIIte 
1t ie 


TU! fo 
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Summary 


Percent of mine mechanl7eds ssescke cvs sose'clne ee veweeweseeoewes 100 
Average daily production from mechanized units, raw coal, tonse 1,08 
Number of loading MACHINEGSeccccnccccccccvcececeseeecececeretere \ 


Number of loading machine shifts per ABV eccecccvccsccescccccseces 6 
Average number of men per unit per ShALtecccccccccccecvsvcecccers 12 
Man~shifts per day on mechanized unitseccccccccccecesccvvccsvece Te 
Average tons per day per man on mechanized unitsececcccessccece 15.0 
Total number of employees underground... ceccceccccvccccsvcscooce 119 
Average tons per day per man undergrounde.ceccocccccsccccccsces 9.07 
Total number of employeos, surface and undergroundecceccoevcece 141 
Average tons per day per man CIPPLOY Cdeccccccccccccccscccscenves 7.65 
Mine Noe 


The bed, which lies comparatively level, at this mine averages 6 
feet thick. The depth of the bed below the surface ranges from 90 to 
180 feet. The strata immediately avove the bed are hard, sandy shales 
filled with concretions and boulders, which extend downward into the coal, 
This condition leaves an extremely rough roof after the coal is removed 
Usually the roof is good and requires little timbering. 


The bottom comprises 3 or 4 feet of fire clay, below which lies a 
thick bed of sandstone. The fire clay remains firm except -in the presence 
of watere 7 


Mining Methods 


The mine opening is a slope, and main entries, comprising four 
headings 16 feet wide on 32-foot centers, are driven from the foot of the 
slopee The headings, crosscuts, and other openings are driven by a crew 
on both the day and night shifte The coal is loaded by means of a mobile 
loading machine from these working places into mine carse Cutting is 
done in the coal at the bottom of the bed with a 50-horsepower cutting 
machine equipped with a 7~foot cutter bar. Holes in the face are drilled 
with an electric auger~type drill and the holes are charged with per 
missible explosive and fired with fuse by the drillers: after the men have 
left the mine. The coal from development: work is transported to the 
slope bottom in trips of five cars by a 6-ton trolley reel~type locomotive. 


The following labor is used on development work on two shifts: 
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Nicht shif 


4?) 


Loading~machins operatorececees 
Cutting MachinGe-cevoceseccceces 
Drillingecccovcccccccsccccccces 
Laborer (track and timber) cece 
MotOPMONe ecveocccccecsesenecece 
Trip~rideresevceccscccevcccccs 


FoTemeNevccvcscscccccvcccsecee 


(Drilling and cut- 
(ting done by same 
— men on night 
shift 


oo) | Oe oe oe en 
ee ee ee 


Total men on development sacs caieesentee se atieceserees 14 


Panel headings driven in pairs are 16 feet wide on 32-foot centerse 
Rooms are turned off these headings on 50-foot centers and are driven 30 
feet widee Crosscuts between rooms are driven on LO~foot centers and are 
staggered so that a solid pillar lies opposite each crosscut. This system 
of crosscuts allows the tractor-trailer units that transport the coal to 
run in nearly a direct line to the transfer station from every working 


places 


Rooms are cut and drilled on shift, but all shots are fired by the 
driller after the men are out of the mine. 


Two loading machines work in panels and rooms and load directly into 
- the trailer units. Usually a 30-foot-wide room will produce from 50 to 
‘ 60 tons when a 7~foot cut is made in the coale The haul from the loading 
machine to the transfer station is limited to 1,000 feet, if possible, so 
two tractor-trailer units will keep the i Gad ineemarhi ve delays to a 
Minimum. When the distance is greater than 1,000 feet, it is necessary 
to add a third tractor-trailer unit for each loading machine. 
’ Haulage 
: Units are powered by a 2'cell storage battery, which is charged 8 
- hours for each 7 hours of use with an additional soaking charge over week- 
‘ends and during other idle periods. Ordinarily the battery is given a 
“ boosting charge during the half-hour lunch period each working daye 
rf 
: The trailer has a clearance of 6-3/4 inches from the bottom. The 
; top of the tractor clears the roof by an average of 36 inches. The trailer 
-is 12 feet long by 6 feet 6 inches wide and holds 5 tonse 


Tractor and trailer units haul the coal mined in panel entries and 
rooms to a centrally located transfer station. The trailer is equipped 
with a drop=bottom dump and drops the coal onto a drag feeder, which passes 
it to a 30-inch belt. This belt, which has a capacity of & tons per 
minute, carries the coal for 61 fect on a 16° pitch and discharges it into 
ton mine cars. As the cars are loaded the transfer~station operator 
stops the belt and signals a motorman who shifts the trip or takes a 
loaded trip of & to 10 cars to the 8>ton storage bin at the slope bottome 


* 
Ld 
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The mine cars are a drop-bottom type that dump automatically as they cross 
the storage bine The coal is fed from this bin by a reciprocating feeder 
onto a 30-inch belt, which transports the coal up an 18° pitch to the 
preparation plant on the surface. 


Labor used on sections where the coal is transported by tractor-trailer 
units is as follows: 


First| Second | Third | 

Unit hift! shift shift | Total 
MODLLOG ITO ARCL Su ois 6:6 6.6.6. s0 wb0% Ww 6.000 wees 
Cutt ne es0s 6.600% oe ee 6 600s eee 60's 65% 
peek ey ee eee ee eee ee eee ee eee 
Tractor OPCTatOTSeccecocevacccsssersccs 
Transfer~station operatorecesscccccece 
LADOTELPSe cso cveccecseccccsccsevesccne 
HOVCMCN 6s 6:56-0:06 546 5 64.0% 6006S 4S eS 


Tota @9¢eoeSOeeoeoeseeoeeeoerveevee eo Gt ©0080 68 0 


ipo po PR un 


Timbering 


Usually each place is timbered with a row of timbers on &foot centers 
about 4 feet from each ribe Approximately 30 tons of coal are produced per 
prope 


Explosives 


Approximately 5.54 tons of ‘coal are produced per pound of permissible 
explosive. 


Power 


All electric power is purchased from a public utility and is 60-cycle 
3~phase alternating-current. It is converted to direct current for mine 
usee Power used underground for mining machinery, loading machinery, 
haulage motors, and conveyors is 250-volt direct-current. Power for the 
loading and cutting machines is distributed, to convenient points by rubber 
covered cable. The consumption for the mine ranges from 6.5 to 7.3 kilo- 
watts per ton. 
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| Underground men:’ 
Rooms (wide places): 


Developmen 


Total men on mechanized unitsececcee| 


Classification of employees 


Loading MACHINCeccsccevecccoes 
Cutting MACHT N64 64-06 400% 04.60% 
DETLAOD Rs ¢ 40.0 6. 64044 040 haa OS 


Tractor operatorseccesesesecee 


Transfer—station operator..e-e 
LOUOTOr Ses cha si-wR bed HERS HOR 
FOP OMAN s <6 6 spi dh 34 shows sue 
Total men on room mechanizar- 
CIO is CRAKE KS OS KKK ESO 
row wi 3 
Loading machinGesecccesecccerses 
Cutting Machines :s4s6eseeccaes 
DELI LGP sas eRead der at es buiewuce 
Tracklayerecsccccccccccsssnece 
MOtOTHONG 5 6.i6 4006-65 4S SS ee KOR 
HODOLTOMS 644 K0R4 SN TESS AN ER ESS 
Lriperidereccocccvsccsacssesses 
FOVCMARL 6 664-4046 1840S OWES EO 
Total men on mechanical 
GevelopMenteccccscvcccsccrsece 


‘ 


,Pther underground mens’ 


t ‘ 


MOCOTNCN sg 0:6 40:04:05 0'b6 0405 toe O88 
BOCr BNI CEs < cc685 008 CE NWs ROK 
Laborers (timbermen, trackmen, 

and GLLGPS awna wows thd san ea ok 
Main dump hOoppCLeesecvccccccecca 
PuMpersecececccecevesscccvcsce 
Total other underground meneee 


Total underground men chargeable to 
t Mechant SAtLONs 44.00.00 664 6040 64s ODOR ENO. 


“Surface employees: 


M6ChanicScecdreteoccavseceseses 
TipplLOseccvcceseseseoscevvceses 
eae ee 
BUENO sc cccsvevosscecvccesves| 
LOD. DOSE sa os Fa teeeeeeeKes eu ene 
WAC CINE d 534.6045 d6400 Sse was 


Total surface employeese...ece 


otal all SUE POT SRR ES Rae Me eKgeeR eee tee 
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Summary 


Percent of mine MEChaniZe Me ccevcaccscccccsevarssscessscsceveseccesses 10 
Averegse daily production (raw coal), TCONSe ccccccvevecccvvccccvesce 1,176 


Number of loading MACHINESeccvccccecscccccercvevscccnssccsecsecescoes " 
Number of loading~machine shifts per AdVoccevccvesccccececccssrese 
Average number of men per unit per SHAftecccccccvcvreccscccsvceccers 9 
Man shifts per day On mechanized units. ccccccccscccvccsccsevscccccree 36 
Average tons per day per man on mechanized unitseccccccceccccscces 32400 
Total number of employees UNGEPZTOUNs occeccccccdvoscvcesscccssees : 
Average tons per day per man UNGEFZTOUNG es coccssccccenccsrevecccere 2440 
Total number of employees, surface and undergroundesecceccccccsccce 
Average tons per day per man EMPlLOV CMe cece ccccccsceseesrevccceses 17.04 


Miine Noe cl 


The workings of this mine are in two beds of coal that are approximately 
40 feet aparte One bed ranges from 5 to 9 feet in thickness and the other 
ranges from 4 to 14 feet in thickness. Both beds dip approximately 13° to 
the weste The development in both beds is similar and comprises a main 
underground slope driven down the dip, with entries ‘turned to the right and 
to the left.off the slope, and driven on the strike with about 1 to 2 pe» 
cent rise in grade to facilitate haulage and drainage. The interval between 
entries off the slope is 400 feet. The roomand-pillar system of mining is 
followede The slopes in each bed are connected to the surface by rock 
tunnels and the output is prepared at one tipplee 


Mining Methods 


Entries, which comprise an air course and haulageway, are driven 16 
feet wide on 41~foot centers to the property line or a predetermined 
boundarye The depth of cover at the present time renges from 230 feet 
to 300 feet. Crosscuts are turned off the bottom or haulage heading on 
50-foot centers and are driven in approximately three cuts. At aude 
intervals a crosscut is driven through to the air course. Room necks are 
turned off the air course on 50-foot centers in line with the crosscut 
as the heading is advancede Two cuts are usually taken from a room necke 
A barrier pillar 100 feet wide is left between the slope end first roome 
(Refer to fig. 5.) 


When the entry has been driven to the boundary, rooms 30 feet wide 
are driven up the dip a distance of 375 feet. As a rule, the rooms do not 
break through the entry above. The 2>foot barrier pillar between the 
face of the rooms and the upper workings usually is not recovered. When 
@ room has advanced about half its full length, two cuts are taken 15 feet 
wide for a crosscut on the side of the room toward’ the slopee The crosscut 
ls completed from the next room. After a room has been driven to its 
limit, the pillar is extracted on the retreat, except a small pillar stu 
left at the ontry. 
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At the time the mine was visited, two rooms that were situated approx 
imately 400 feet apart were driven at the same time. The pillars were 
extracted on the retreat from the rooms and timbers were pulled after the 
coal had been @xtracted.e It is planned to change this system and drive 
two adjacent rooms at the same time, using two shaking conveyors with a 
common point for loading cars. The haulageway is double~tracked, with 
crossovers every 800 feet, which facilitates hauling and permits uninter- 
rupted car shifting at the loading point of the roomse Upon the extraction 
of the coal from an area 800 feet wide by 375 feet long, the development 
of another block is begune 


The type of loading equipment used is shaking conveyors with self 
loading heads. Hach working place is equipped with a conveyor, shortwall 
cutting machine equipped with a 7~foot cutter bar, electric auger~type 
drill, and blowing fan with tubing for auxiliary ventilation. The opera 
tions in the cycle — timbering, cutting, drilling, shooting, and loading - 
are continuous. On an average, two cuts are loaded from a 30-foot place 
ina 7~hour shift. The cut is made in the coal as near the bottom as 
possiblee Seven holes usually are drilled in a 40-foot face ~ four top 
holes, which are drilled 12 inches from the top, and three holes approxi- 
mately 4 feet above the top of the kerf. The holes are charged with stick 
blasting powder and fired electrically. Where working places are dry and 
warm, the faces are sprinkled with water. Rooms are timbered systematically, 
three rows of props being used on each side of the conveyors 


The loading head of the conveyor is placed in the crosscut at the 
haulage heading and the pan line is extended with the advance of the face. 
The pans are suspended from the props alongside the conveyor by chains. 
After the room has been advanced to its limit, the pillar between the room 
and the worked-—out area is extracted by making successive cuts 30 feet wide 
through the pillars The conveyor is shortened as the work retreats, and 
she conveyor pans that are not needed between the outby crosscut and the 
laulageway are stored in this uncompleted crosscut. A line of breaker 
sts is placed 3 feet inside this opening to protect this equipment from 
‘avese When extraction from the pillar is completed, the conveyor unit is 
oved to the next outby room neck, and this room is developed. When the 
ace of the room connects into the crosscut from the inby room, the con- 
eyor equipment previously stored in this opening in the retreat of the 
nby room is taken into this new room as it is needed to advance the con. 
eyor line. The advantage of this system is that only about half the 
ength of the pan line needs be removed to the haulageway on the retreat 
ron the room and pillar. (Refer to fig. 5-F.) 


The loading equipment comprises 10 conveyors, but during the period 
dvered in this discussion an average of four units were used per shifte 
1e crew of a room conveyor unit comprises the following: 
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1 cutting-machine man 

1 cutting~machine man halper 
1 ratchet man 

1 face man 

iL car trimmer 


-) 


If two room conveyors are working on an entry, a motorman is used to 
shift cars for the two unitse When only one conveyor unit is working, the 
car trimmer shifts and places cars with an electric locomotive. 


An entry crew comprises the following? 
Men 


l unit in the air course using e 
1 unit in the haulageway using 2 
1 car trimmer for the two units L 

5 


The coal from the air course or upper heading is transported by the 
shaking conveyor to a cross conveyor placed in a crosscut and is discharged 
into the car on the haulage heading. The haulageway unit discharges 
directly into the care As a rule, the headings are advanced approxinately 
pans (416 feet) before moving up. This is approximately 100 feet beyond 
he crosscut in which the cross conveyor is erected, The time required to 
move and erect pans in an entry is approximately 6 manm—shifts and to move 
and erect a room unit averages approximately le maneshifts. 


| Haulage on entries is by electrically operated trolley-type Jocomo~ 
tives to the slope. Entry trips comprise 12 cars that have a capacity of 
3,300 pounds. From the entry partings or sidetracks, the cars are hoisted 
up the slope to an inside sidetrack by an electrically operated hoiste 
Slope trips comprise six cars at one slope and four at the other. An 
electric trolley-typoe locomotive transports the trips of 24 cars each fron 
voth inside partings to the tipple. 


Power, which is 2,300-volt, 60—-cycle, 3-phase, alternating-current, 
is purchased from a public utility company. This is converted by motor 
generator sets to 250-volt direct current for use on mining machines, 
drills, blowers, pumps, and locomotives. 


The following labor is employed in a 2it-hour periods 
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Noe men|Shifts (Units |Tota 


Underground: | 
Conveyor crew, including gathering... 6.75 2 yy Bu 
Day Night 


Other underground employees: 
Hoisting engineerse. eovneveecse 


2 
TESCISNGN 6 6 sniee 6056406806 40e5e8 2 
SlOPeMeNe esovcvscvcssecsevccses y 
Ventilations secsesccvcccsccerer L 
Total other underground 
CMPlLOYSOSe cccccccssercccrscece 

Total underground employeceseecccccoee 

surface employees: 

Motormane ceccvcvescncsccccccvcvccene 

BP aleemaris 0:6 « 4.4ce G06 656, 6 see 60.0 oe we oe ww 


SOPececccvcscccnccecesecccsscccecce 


2 


UR all DOE 


L 


ir cee 


OH 


Tipplescceccrcscccvencceseroncccsccsne 
SUPCTVislOne ceccccccsvcccsevescvcsece 
Total surface employeesececvecccccece 
2 Grand: tOtGL sé sos s0ss.00e 60we bee e60eews ses 


We) i ont we 
ios mana gh 


2 Summary 

- Mechanization, PET CENbecvcvcccacecccescsssccveresescscscessccsons 100 

Average daily production from mechanized units, tonSecceccescere m3 

Number conveyor units (average operated during period) .ccccccece 

: Number conveyor unit shifts per AAV ecccccccersccccccccssvccsccess & 
Average number of men per unit per Shiftercccrccccccececcvcsceccr 6675 
-Man~shifts per day On mechanized unitsSecccccccsccccccsvencsvecoes 54 
Average tons per day per man on mechanized unitseccccesccccscces oe | 


‘Total number of employees undergroundscercseccccccccccvevccsceese 


“Average tons per day per man undergrounde..cerceccrecceccccscccce 1125 
“lotal number of CMPlLOYVCCSeccccccccccccceccscsvsevrccccvscsvereess 90 r 
Se2 


Average tons per day per man CMpPlLOVedecccoccvecvccscsvcvescevecos 


Mine Noe ee 


” This operation is mining coal from a bed that ranges from 38 inches to 
a inches in thickness under an average cover of 1/5 feet. 


A section through the coal bed on this property at a representative 
oilnt would show, from top to bottom, 10 inches of bone, 4 inches of rash, 
10 inches of coal, 4 inches of clay, 8 inches of coal, and then an irregular 
hale bottome However, throughout the whole region in which this mine is 
ituated, the bed, lying comparatively level, is frequented by rolls and 
aults, which make a variation of the common mining practices necessarye 
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Entry into the coal bed is through a 4O00«foot 20° slope. <A main 
haulageway leads from the bottom of the slope to all section entries, 
Panel roomand-pillar method is followed throughout the mine. (Refer to 
fig. 6.) Panel headings usually are driven 15 to 18 feet wide for 20 
feet at one setting of the conveyor, and then as the conveyor is shortened 
room necks are driven on 50-foot centers in either right- or left-hand 
ribse The roof of all haulage headings is brushed to allow 51/2 feet 
clearance above the rail, the rock being gobbed on one side of the headin, 


Rooms are driven 24 feet wide and 225 to 250 feet long without cross 
cuts, since ventilation is Prosecee. at the face ie means of tubing leading 
from an auxiliary fan. 


The coal is undercut by a shortwall machine having a 6-foot cutter 
bar, and the cuttings are gobbed because. the irregularity of the botton 
generally makes it necessary to cut both rock and coal together. After 
cutting, holes are drilled in the face with an electrically operated 
augertype drill. One or two sticks of permissible explosive are used in 
each hole, and an average of 6.54 tons of coal per pound of powder is 
obtained. The conveyor crew comprise four or. five men who cut, drill, 
shoot, timber, and load. The cutting~machine man also is the car trimer 
at the loading head on the heading. The five.conveyor units are in five 
separated panels to prevent loss of tonnage from more than one unit when 
a panel is driven into a roll of fault. 


Pillars are recovered on the retreat from the room by first cutting 
through to the next room, then leaving a small fender for protection, and 
cutting through again. About 85-percent recovery of coal is obtained. 


A row of timber is carried on each side of the conveyor. The posts 
are on >-foot centers and nearly all are recovered for use again Average 
amount of timber used per ton of coal is 1 lineal foot. 


Supplies are dragged to the face of the rooms by hand, since it is 
impossible to reverse the conveyor after it has been worn; but, on retreat, 
recovered timber and oer: sections are transported to the heading by 
the conveyor itself. 


Mine cars having a capacity of 163 tons usually are hauled by electric 
trolley~type locomotives in trips of 12 or 24 cars, depending upon grades 
to the sidetracks at the slope bottom. The average total daily tonnage is 
728 tons, of which 465 tons (64 percent) is loaded mechanically. Loading 
is conducted on two shifts and the tipple operates an average of 1~1/2 
shifts per day. The labor at this mine for 24 hours is! 
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First Second |Third 
Units; shift |shif shift 
Underground labors 
Conveyors (shaking and chain)ese.| 5 o4 o4 on 
MO COP Ss:64 606.00 6 0/6600 00640465 K0R% 2 Tn 4 = 
Total men directly chargeable to mechanized 
Other underground employees? | 
RO Cl GN csi arc. c'a' 026-6 64% ole eee rele acie 
Pipemane ecevcccsccsesccesccccoves| 
Roadman.eerssecscccccscccccccecce| 
Moving CONVEVOTSe cccevscccvecveccs 
BUPSTV 1S 1 Olisiscw's ss-000 0 404 veeeuee ; 
Underground men chargeable to mechanization 
labors : | 


ne a ae 


FY! 7 ) a | 
Iwt}t it 


DHL GCL 6 weiss se aoe Sess Cecueeus 


MGLAUi 66s ss aeons eevee cuewe 


Pl ClO iss i:.n 60s eeeeseeeee 


: 


Moe ee 
jut 

ms He 
Ae) 

rT 2: 7% 


Headmanscceccvecessecscvvece: 


Totalercccccccccevvcccseccee| 


Car TepalrManecesecccsscccece! L 
BLACESM Uc occ 6'0e-06 6:5 40-000 1 
FOV OMAN e606 4.0 006060566500 40% 1 ~ - 
Chief electriciamescccccceces, i: ~ - 
Helporseccvccccccccssveccees| 4 1 ~ 


Totalecccccvcccccsaccsccccce| 
Total Outside Laboreccececccsecer | 
Total outside labor chargeable to chal 
PELCent Of LOLS: sue cnsecsuedcdewesiaw euicseee selec ues 
Total labor chargeable to mechanigatlone cccccecacenccsescvescces 


Summary 


Mechanization of mine, PETCENbeaceccccevvcccsscvscccvcccccscsecsccs 
Average daily production for mechanized units, tonSesrecscececce 
Number of conveyors OPCLatedesccscrcceceseccccvccsccccvasccccces 
Number of conveyor shifts per dayecceccccccccccccccsccccvcsecece 
Average number of men per unit per Shiftsccccrcccccccsccccscccce 


Man~shifts per day on mechanized unitsSec..cscccccecscescccccsccce 


Average tons per day per man On mechanized uniltSeccecccccccccene 
Total employees underground chargeable to mechanizationescccccce 
Average tons per day per man undergroundecscrcccccccccsccsrcccece 
Total employees, surface and underground, chargeable to 

MEGA ZAG 3 O Miu 66.6: -Srk. ©. eww Ww 00 6b 60S ww hw Grebe a Sere Sree Sa ee oe 
Average tons per day per man employed on tonnage from 
MECNENTZ OG “UN1 b Sw.e-46' 6.6 e 0.655 0:6.0.6.6'6 0 0.6°69.0 6:6 66460 6S OOES 6 6 064.5000 
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Mine No. 23 


The coal bed at this operation lies comparatively level and ranges 
in thickness from 37 to 412 inches of workable heéighte The coal contains 
bony in the bottom and sometimes near the top in thicker sections of the 
bede The roof is firm and there is very little draw slate. 


Mining Methods 


The mine is developed from a drift that enters the coal at the out 
crope The main entry consists of headings on 60-foot centers with cross 
cuts on 100-foot centerse Panel entries comprise two headings driven on 
60-foot centers to the end of the panel sectione ‘The rooms are necked on 
50-foot centers 14 feet wide as the heading is advanced. All haulageways 
are brushed to allow 5 feet 6 inches height above the raile Rooms extend 
300 feet from the entry and are driven 25 feet wide. 


scraper 


A method of operating a scraper~loader simplifies the driving of 
headings where brushing is required. One hundred feet is opened 13 feet 
wide in the coal. During this operation the scraper transports the coal 
onto a steel runway that extends above a trip of six cars. This runway 
comprises sectional pans with openings above each car. The openings are 
graduated in size so that the pan nearest the face has the smallest 
openings. These graduated openings tend to distribute the scraper load 
more evenly over the tripe The steel runway is divided into sections or 
pans, and the legs that support the runway can be telescoped so that when 
it is necessary to move the pans can be lowered onto a trip of cars and 
hauled to a new location. The scraper hoist is a track-mounted unit and 
can be moved under its own power. .The scraper operates at a speed of 20 
feet per minute while loading. The design of this wit is described under 
mine No. 25. 


A scraper crew usually comprises a holst operator and a face man. 


Mobile Cony ey or. 


The mobile conveyor was first started at this mine in 1936. It is 
designed as a sectional unit that can be lengthened or shortened to suit 
he rebar of local working conditions, The wits at this mine ran on 
a &foot 51/e-inch-gage track using 20-pound rail. Adjustable sideboards 
allow the height of the conveyor to be adjusted to the coal height. The 
section of the sideboard nearest the face is hinged to facilitate loading. 
The end of the conveyor nearest the face is designated the rear and the 
end toward the heading is designated the front of the conveyor. Chain= 
driven flights extend across the bottom and drag the coal from the rear 
to the front of the conyeyore The coal is loaded by hand into the rear 
of the unit. When the rear section of the conveyor is filled, the coal is 
moved forward by the flights to provide space for further loading at the 
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Figure 7.- Mining method at mine No. 23 


I. C. 7007 


end of the unit nearest the faces. This operation is continued until the 
full length of the conveyor is filled. When the conveyor, which has an 
average capacity of 5~1/2 tons, is loaded, it is pulled to the dumping 
point by a 7/16-inch steel cable. One end of this cable is attached to a 
drum that is mounted on the conveyor and the other end is anchored at the 
dumping point. The coal is dumped by moving the flights forward. The 
conveyor is returned to the face by a similar arrangement of another drum 
and rope, except that one end of the rope is fixed at the face. One or 

two men ride the conveyor to the dumping point, dump the coal, and then 
return to the faces No one is required to stay on the entry during con . 
veyomloading operations. Conveyors of this type are used in both room” = 
and headings. The crew employed on a mobile unit of this type working a 
single place usually comprises three men, who timber, cut, drill, shoot, 
and load the coal. This cycle is continuous. (See fig. Te) In some 
sections of the mine, two adjacent places are worked with one mobile unit. 
The crew usually comprises five mene One place is prepared while coal is 
loaded in the othere Crosscuts are driven between rooms about 40 feet 

from the entry to allow the unit to travel to the next room without going 
on a haulageway. (Refer to fig. 7.) 


Two units from adjoining places may both load on a cross conveyor 
that dumps directly into cars. In some sections of the mine rooms are 
driven to the right and to the left off the entry and two mobile conveyors 
dump into cars at the same point on the haulageway. 


Chain Conveyors 


Chain-type conveyors are used in some sections of the mine. In mwme 
places the coal is loaded on a single conveyor, which transports the coal 
from the face to the heading, where it is discharged into cars. The crew 
92 a single unit usually comprises four men, three at the face and one at 
the discharge end on the heading. These men timber, cut, drill, shoot, 
and load the coal, and all operations are continuous. The conveyor is 
jlaced approximately 7 feet from the rib of the working place, which 
werages 25 feet wide. 


Double units, two single conveyors, and a cross conveyor are sometimes 
ised in two adjacent places. Where this type of set-up is used, a single 
onveyor is placed in each working place and the coal is discharged from 
ine single conveyor to a cross conveyore Tho cross conveyor transports the 
onal to the other sinzgle conveyor, which discharges the coal into cars 
laced in the headings or both single conveyors may discharge the coal to 
ne cross conveyor, which transports the coal to cars. A five-man crew 
Sually works in the two places ~ two men at the face of each place and 
ne man at the common dumping point on the heading. The mining cycle of 
inbering, cutting, drilling, shooting, and loading is continuous in each 
lacee a 


After the working places have been advanced to their limit, pillars 
re recovered on the retroat by tho closed-end or pocket method. 
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Usually, four rows of timber are set in a working place ~ one on 
each side of the conveyor and one row about 4 feet from the ribs on 
approximately 4foot centers. An average of 5.25 tons is produced per prop, 


All holes are drilled in both coal and rock with electrically operatei 
auger-type drillse The holes in the coal are charged with permissible 
explosive and fired electrically. An average of 10.25 tons of coal is 
produced per pound of explosive. 


Brushing holes are charged with either 40+ or 60-percent dynamite 
and fired electrically. 


Mine cars are le feet long, 3 feet high, and have a capacity of 
approximately 2 tons (1.65 tons average). These cars are made up into 
trips of 6 to 12 and hauled from the various loading units to a common 
sidetrack by gathering locomotives. From these sidetracks the cars are 
transported to the tipple by a trolley~type electric locomotive. 


Average number of men employed in 24 hours, chargeable to mechanized 
production, is as follows: 


Actual 
First |Second|Thire mane-deys 
Units jshift |shif shift tote worked 
Underground labor: 
Mechanical loading units: 
Chain conveyorSeceereccree 9 28 
Mobile CONVEYOLTSececcssce fe 10 
4 12 
SCTAPErSececcccvevecsccee lL 2 
Employees chargeable to 
mechanical unitsSececcccccceccs Ae 
a om | pee 
Road CLOANETSe vccsccecaccvececes | _ 2 = 2 
HOGKEMGN. b.0.0.4 84s 0 40 Os 0s sO KOO 7 = = 7 
TIMDEYME sé eae eh baa teeewaae een 1 om oo 1 
Haulageccceccscccvcvccceocsgcce | 10 | 8 5 23 
MaintenancOeccevcccccscccccccee 1 | 2 ae fee 
SUPCTVisioNnececcceccsceeccseces Uy yr 5 ~ 
OP LE ie 
Total other employees chargeable to mechanized production f£ 4 = 
Total underground employees chargeable to mechanized | 
PFOAGUCELONec oc ceverccsvecesessescerereescseseccsesseseeeses 182 165 
surface employees: | 
Tipplesecvvcccvecvesccccccccves | 12 12 os ou 
sho eeeeevseeeceoeeeeeeeeeeeesreees | 3 - - 3 
bai eeeeseerereeeeeeeeeeeeeeeeese : = _ 1 
QMPMANesvsersessevsesssasevesvsece = = 
TRINNY a oc ia\ela'g bnle See ele e b'e a ok | - 1 - Ll 
OPCs .o 66 0.b.004 6 we baedesae wanes 1 es = 3 


Total surface employees chargeable to mechaniged Retna 
Total employees, underground and surface, chargeable to 
mechanized pr WEIONe cocoredecerasecscrervecsvssivesseseseonreures 
orks approximately 26 percent loading coal and 74 percent loading rocks 
Number of employees prorated to mechanized and hand loading. 
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Summary 


Actual 
nan-days 
worked 
Percent of mine mechanizedescecccccersccsscessccscvesssene 
Average daily production during period from mechanized 
units, CONSe ccerccrecseveccenseasccsrrerececcserseceseeses 1,219 
Conveyors ~ 1,203 
Scraper = _ 16 (working on rock 74 percent of time) 


Average number of mechanical units operated during periods 
SCTEPST Ses 0500060500 00.0 6 0 6's:0:0. 60000050060 ses beens ee ewe L 
Chain CODVEVOTSe cece vccascvecceccccerseccscccccccnenes 9 
Double units - 2 
Single wits ~ 5 
Mobile CONVEYVOTSececevccnvesevercscccnsevresseveeeesese 6 


Average number of loading shifts per day: 
SCLAPET Se cceeccccccsseccccsccccsscvccvscseveveseseces 3/3 
Chain CODVESYVOTSeevceccacccvcnsevsccvecereccesesseesscs 2) 
Double units ~ 
Gingle units ~ 15 
Mobile CONVGEGYVOVSecceccecsccccessccnccressccevesesccesece 14 


,Average number of men per wnit per shift: 

Scraper. CRESCAHREESHSHSCHOSSOO SHEE HSSH EHEC HEOHEEOEOOEEHEEECO 2 
Chain conveyors: 

DOUDEG:: 11 GS wis oe wie 6: so50 6 a8 6 sieve aie b 00S © ace ete bre Ss oles 6 
Single UNL ESecsccccccccccccscccsessvecscssessces y 
Mobile conveyors working two TOOMSer.ccccecsccocccceve 5 
) Mobile conveyors working One TOOMs.ccccccccccccscseve 3 
Ug 


danshifts per day ON mecnanized unitsSecccccccccccccscesces 1 


Average tons per per man on mechanized units: 
Scraper (coal SCOSCHECHOSHEHHH SHES ESHOHLHOSECHOEOCH COC HEEA 10.4 
Chain CONVEVOLTSecceccecccvcecsersesvecsscevsecsecesese 10.02 
Mobile CONVEVOLVe ce cevccevesvcvesvesseeessresesseereses | 10.03 
All units (includes scraper time loading rock)ecceecse 976 


Total employees underground chargeable to mechanization.ee 182 165 
Average tons per man underground on mechanizationeececeece Tell 


Total employees, surface and underground, chargeable to 
MOCH ANT ZAC LON 6 s:6 665 6:66.00 :0 5.0046 6.06.06 66400556560 00.00 06654008 201 184 


Average tons per man per day chargeable to mechanization 
. underground and SUPCACE) sécassnd esd ciee Oe beceeseeeeeseous 6095 


3/ During this performance study, scraper was loading rock 74 percent of 
, time, and coal 26 percent of time. 
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- Mine No, 24 


This operation comprises three openings designated in this description 
as mines A, B, and ©. The production from these three openings is trans 
ported to a common tipple. The thickness of the coal bed averages 42 
inches and there is usually a bone parting near the bottom of the bed. the 
strata immediately. above the bed aro variable in character, ranging from 
sandstone, which requires little support in mine A, to a tender shale in 
mine C, where crossbars are needed for safe supporte The. bottom is sandy 
shale. 


| | Mining Methods at Mines A oe B- 


C 


Pe er ee ne 


headings on approximately 375-foot center as Boone are turned off the 
panel headings on 45~ to 60-foot centers 18 feet wide and approximately 
300 feet long. The operations at presont comprise the recovery of barrier 
pillars, stump pillars, and chain pillars chiefly with conveyors in ames 
previously mined by hand methods. 


Highty percent-of the production from mine A and 100 percent from | 
mine B is loaded mechanically by means of conveyors. The conveyors that 
are the chain type are set up in a number .of different systems to recover 
the coal from pillars in old workings. The most common system is the 
single conveyor that is placed along ‘the center line of the working place 
and transports the coal from the face to the mine cars. This conveyor 
may extend 450 feet ‘and. is operated at a speed of 60 feet per minute by 
a 10-horsepowor motor. ' Coal is loaded by hand on the conveyor by three — 
men at the face. Another man spots the cars on the heading with a 5-horse 
power slow-speed hoist... The mining cycle of binder snes cutting, drilling, 
shooting, and loading is continuous. 


A double unit comprises three. conveyors, two room conveyors in adja- 
cent working places, end a cross conveyor. .The cross convoyor transports 
the coal from the room conveyors to mine cars or from one room conveyor 
to the other that discharges the coal into mine cars in the heading. Three 
men are employed in each working place, with one other man on the heading 
to spot cars, a total of seven men on the double conveyor unit. The 
Mining cycle is the same as with the single unite 


Face conveyors are used where thd face of the working place is not 
adjacent to the main conveyor. The face conveyor, which is usually short, 
is driven by a 5-horsepowor motor and is. set at right angles to the min 
conveyore 


Application of conveyor mining to the recovery of barrier pillars 
between rooms and main entries is demonstrated at this mine. Ordinarily 
barrier pillars would be removed from the adjacent air course or heading, 
but usually these openings in the coal are filled with falls of rock. 
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To obviate the dead work of cleaning up these rock falls, an 1&foot 
wide opening is driven in the barrier pillar parallel to the main heading. 
44 or 5-foot coal fender is left between this opening and the heading 
for protection. The conveyor is erected along the center line of the 
opening as the face advances. After the opening reaches a panel entry, 
the pillar is extracted on the retreat by the closed~end or pocket method. 
Successive cuts 18 feet wide are made into the pillar wntil the old 
workings are reached. The coal is loaded by hand onto a face conveyor, 
which 1s extended as the face of the working place advances. A le to } 
foot coal fender is left between successive openings through the pillar. 
When these fenders are no longer needed for protection they are either 
loaded out or shot to allow the roof to cave, thus relieving the weight 


on the face. (Refer to fig. 8D.) 


In sections where room stumps and chain pillars in old workings are 
recovered it usually is necessary to clean wp rock falls in the heading 
or air course before the stumps and pillars are extracted. Generally, 300 
feet of heading is cleaned from one setting of a scraper-—loader, which is 
usually used for this kind of work. A main conveyor is erected in the 
heading and these pillars are recovered on the retreat. The room stums 
average 40 feet deep, and a cut 15 feet wide is made through the pillar. 
The coal is loaded by hand on a face conveyor that is extended as the 
face advances. <As many of the ribs of the pillar that remain after the 
pillar has been split by this opening are recovered on the retreat as can 
be done safely. The chain pillar is extracted by making successive cuts 
15 feet wide through the pillar, the cuts being separated by a to he 
foot fender. These fenders are recovered or shot down to relieve the 
weight on the coal after their protection is no longer required. The 
face conveyor is placed in alternate positions on each side of the main 
conveyor as the pillars are extracted from the 300 feet of heading that 
has been cleaned up. After the coal from this area of pillars has been 
extracted, another section of 4300 feet of heading is prepared. The coal 
is transported by the main conveyor to cars placed at a loading statione 
This station is usually at a crosscut between two headings, and the track 
1s laid through the crosscut into the other heading to provide storage 
space for cars. Cars are placed at tho conveyor by a 5S-horsepower electric 


hoist. (Refer to fige S&H.) 

Each working place in all of these mines is equipped with a shortwall 
nining machine having a 6foot cutter bar, an electrically operated auger~ 
type drill, and conveyors. The man who operates the hoist on the headings 


isually is the cutting~machine operator. The other men drill, blast, 
timber, and load the coal on the conveyors. The operations are continuous. 


The usual method of timbering is to set one row of posts on foot 
centers on each side of the conveyors 4 feet apart. Safety timbers are 


set at the face as required. 


Mine cars are gathered by two gathering locomotives, which haul them 
‘© the sidetrack. The coal is hauled to the outside by a 15-ton locomotive. 


fine cars have a capacity of 1.4 tons. 
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All repair work except that necessary on haulage motors or conveyor 
pans is done in a completely equipped underground repair shope 


Mining Methods at Mine C0 


The coal bed at this location is under only 30 to 60 feet of cover, 
with the strata immediately above the inch coal bed comprising 6 
inches of bone and 6 inches of draw slate. This bone and draw slate meke 
a tender roof that requires special methods of timbering. 


Panel headings in this mine are driven in pairs 13 feet wide on 
LO-~foot centers. Rooms 16 feet wide are turned to the right and to the 
left on 45-foot centers, one off the haulageway and the opposite roon off 
the air coursee Three cuts are made in every other crosscut in the chaln 
pillar between the heading and air course. The alternate crosscut is 
cut through the pillar 12 feet wide. The bottom of the haulageways is 
brushed to a depth of approximately 18 inches. 


An average of 511 tons per day is loaded by hand on one double 
sheking-conveyor unit and throe single-chain convoyorse The arrangement 
of the conveyors is similar to that in mines A and B but the method of 
timbering differs. The roof is so tender in many places that three-ploece 


sets of timber are placcd on }foot centers along the entire length of 
rooms and nenmness 


The timber wate in rooms comprise two legs cut long enough to hold 
a Winch by S-inch by %foot or inch by 7-inch by 10-foot cross bar 
tight against the roofs The cross bar is supported 6 inches from each 
end by the two legse One leg is set approximately 2 feet from the right 
hand rib and gob is placed between the other leg of the set and the left 
hand rib. Cross bars of heading sets usually are 6 inches by 8 inches 
by 10 feet long. (See figs 9.) 


Three gathering locomotives place the empties convenient to the 
conveyors, where the cars are spotted for loading with small electric 


slow-speed hoists. Loaded trips are transported to sidetracks and a main 
line locomotive hauls the trips to the tipple. 


The following labor is employed during a 24~hour period at mine At 
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Units ishift ishif shift f 
r 


ee oc. sksdcoxses (single) 16 16 16 Ug 
i (Sota 14} 14 4 Lh 


Total number men on cConveyors.. | — 99 
Other rgro Sea Dat 
Widcteclatisciveessessctawedaus 1 / l | C ' 
DONG RNs swatiosud eae ubesadeeawe 4 — - | 
POCKWONs 6.6 wbk owes be5606or cue ees 2 nt ~ Ss 
Assistant TOP OIE oh. 0050 1b bE RSA 2 1-1/2 1-1/4 5 
Road cleaners scicccvscecevccesce ~ - ge 
ROP 5c 646-66: RE CRE HOKECR ERE 5 _ «= ~ ee ee eae 
17 
Motormen { gathering) csecceccase 2 2 ~ : 
SPTOLSOL Gs cs 000s avec gnseeeesess 2 2 2 
: : js 6 
Main haul MOCFOLecevesccecacccece 2 2 ~ 2/4 —t- 
‘otal employees underground chargeable to mechanized production ll 
uurface employees? 
Tinie; | 
DOGRMOR och cb dec eusewhakes = 3 o- 1 
Rock+car OPCTatoOLercessoces ~ 1 ~ 1 
Dumperse cvceccccccocecccece 2 Rk - i 
COUDLOD Ss. oan svheds ves cesses Z 1 ~- 5) 
eg, Se ee a ree Pee 5 3 me 8 
Car GYOPPETSecccvcccceccoe 2 2 ~ 4 
ROL SMD 6 6ack ¥04d0 068 4406 2 1 = 3 
FOTOMANs c occceccccsvesccce 1 i o re 
SHOPMENe occcoscvccscscvece 9 2 = ae 
| 3 
otal surface employees chargeable to mechanized production £3 
otal employees chargeable to mechanized production 127 


/ This mine is 80.2 percent mechanized. Six men on gathering are chargeable 
to mechanized production. 

/ These motors haul from A, B, and C, and 35.7 percent of coal hauled by 
these motors is loaded mechanically in mine &e Therefore, one man is 
chargeable to mechanized production at mine A, 

‘35.7 percent tonnage that goes over tipple is sochanseuliy ‘loaded coal 


from mine A. Therefore, 13 men are SHATGAREES to mechanized production 
at mine A. 
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Summary, Mine A 


Percent of mine MOCHANIZEHs oc ccccceccessrececcsecesesosesecvesess 
Average daily mechanized production during period, tonBeec.ecee 
Number of conveyors operating during period f single ~ 4 

\double ~ 2 
Number of conveyor~shifts per Ms csassidetueasckeconcienssens 
Average number of men per unit per SHILteccccvccsvcccccocsecevses 
Man-shifts per day on CONVEVOTSecscccereseesersseeesesecsosesees 
Average tons per day per man ON CONVEYVOFScccceccrecscccccoceces 
Total employees underground chargeable to mechanized production 
Average tons per day per man undergrounde.ceccccesceveccvcccccce 
Total employees, surface and UNGETEZTOUNAs cccvvecvsecscccccesone 


Average tons per day per man chargeable to mechanized production 


8.57 


The following labor is employed during a Zhe hour period at mine B 


(100-percent mechanized): 


First pesens P 
Units {shift [sh: 

Underground labors 

Double Conveyoreceoccvvccccccccccvescce 1 5 5 

Single CONVEVOTee-eaesseserseesesesese 2 g 8 

Total men on CONVEYOTSesesereoveccsece | 
Qther underground labors 

Gathering LOCOMOtIVeEcccevcccsccrecsecs 1 a ya 

HOCK MONccccvececcecovessevescecevestes aie 2s = 

Assistant foremene-cocccccccccccccosers » ag as * 

FOTOMAN < ccccevccceeescececveesssseveces es — 

Repalrmane.ccoccccccccccsccvesecseccoce 1 - 


Total other underground labores.ceceee 
Total men underground chargeable to mechanized production 


Mine © ~ 51 Percent Mechanized 


been Forres fo | 
Conveyor Seth) obs wsse vaee eer wasals le 
ee, 


Conveyor (GAAP) hcksunsscaccatdcasbes 
Total men On CONVEYOLSecccccccocccccce 
Other underground labor: 
Mo tOrmenec coccncecenccccecvcscccnccsese 
BrakOmONs é 0040.60 eeeseseeens ee@ee2eeeee@ 
TrackLayere-eveccccsccvcccccces: eeceees 
BY as i Geis 66:6 666 6646844 000000400086 
Assistant ForeMeNececreccrscvccccccsces 
FOTEMANe ccoccsececccacesecccecessessces 
Total underground meNeeescccccccccsces 
Repairmen chargeable to mechanization 
otal men underground chargeable to mechanized production 


ND LN 
~ 
Ui ft 


Meee mw 


'%ePworRF. 


127 
Te 70 


Mu! Ow! 


51 percent of production is from mechanized units; therefore, 11 men are 


directly chargeable to mechanization. 
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Summary, Mines B and C 


(Mines B and C are combined, as C is considered a section of mine B.) 


Percent of mine mechanlzedevccsccccvcccsecsvecccessecnessenscecces 62.9 
Average daily mechanized production during period, tonSercscerceceee 960 
Number of conveyors operated during period ~ 1 double and 7 single 9 


Number of conveyor~shifts per DdY ecccccccccccccreesesecvececcecses ef 
Average number of men per unit per ShHIfteccercvccaccsccccvcsvvesessse 3033 
Man-shifts per day ON CONVEYVOTSesccccssccsscescccacsccccccsscscesce 90 


Average tons per day Per MAN ON CONVEGEVOTSe cececnevccvcesesessscssese 10.66 
Total employees underground chargeable to mechanized productioneee 118 
Tons per day per man underground chargeable to mechanized 

WEOGUCE 1 ONie:s a e:o.s:ie ows ares ors we ob whe Ke We Caw ewe reese wee eee ces 8.13 
Total employees on surface = SOseik sb wWekineeeewuseeeeeeneesseeee le 
Total employees on surface-and underground chargeable to 

mechanized PFOAUCTLONe eocevecccneveccscccacrececseresevecsceceneen 130 
Average tons per day per man employed chargeable to mechanized 


PFODUCtLONe cocscccvvccvccsceeccccccsosessrccscsecvereesoessesceecs Te 38 
5/ 342 percent of tonnage passing over tipple is mechanically loaded coal 
from mines B and C3 therefore, 12 men are chargeable to mechanized 

production from mines B and CO. 
Summary, Mine No. 2 


(Mines A, B, and C Combined) 


Percent of minss MECH4N) Od.5:6 66 6:'s'o-4wsie ess w wesw bee esse eeew cer es 70.6 
Average daily production during PETLOd, tTonSeccecccccccerececvses 1,938 
Number of conveyors operating during perlodecercccccerscccesseves 17 
Number of conveyormshifts per DAY eo cccccvcasccncccvsecsescscesccce 51 
Average number of men per unit per SHiftecrc.ccccsvcscsccvcccscvcvese . 3053 
Mamwshifts per day ON Mechanized unitsSeccceccccccecsecvsevesecscsece 180 
Average tons per man on meChanized unitseccceccvcccccesccecssccvecs 10.76 


Total employees underground chargeable to mechanized productions. 232 
tons per day per man underground chargeable to mechanized 

PFOGUCT LOM sé 6:k6 6c W065 scene .o6 04.064460 65600500 060666 se eee cee owes Se 35 
Total employees, surface and underground, chargeable to 

mechanized PFOAUCTLONccccccccrccccvvcrercccvcccvvescssscsscenees 257 
Average tons per day per man employed chargeable to 

mechanized PPOAUCELONe cccecccrvccevcesevecvcccscscsersecesesesesccea To 5 


Mine Noe 25 


This mine is a new opening and virtually all work is the development 
‘f headings. Approximately 32 percent of the operation is mechanized. 


The coal bed averages 42 inches thick, but where local rolls occur the 
hickmess sometimes decreases to 18 inches. Usually there are 6 to & inches 
f bony above the coal. The roof and bottom are sandy shale. 
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Haulageways are driven 12 feet wide and the roof is brushed to approx 
imately 6 feet above top of rail. Air courges usually are 18 to & feet 
wide and are not brushed, | ) 


The mechanical equipment used in driving development at the time the 
mine was visited consisted of two scraper“loaders and one mobile Conveyors 
Only the operation of these wits will be Gesce ses 


scraper 


The loading equipment comprises: a sieeceesicaane and an glevated 
runway that extends over a trip of six carse (Refer to figs 10.) This 
runway consists of sectional pane with openings above each care The sizes 
of the openings are grafuated so that the pan nearest the face has the 
smallest opening. These graduated openings tend to distribute the scraper 
load more evenly over the trip of cara. The scraper is used to load both 
coal and rock brushing. The rock is loaded into cars and is not gobbed. 
The headings are driven 12 feet wide and the coal is undercut with a short- 
wall cutting machine equipped with a 6-foot cutter ber. The faces are 
. Grilled with an electric auger-type drill and the holes are charged with 
. permissible explosive and fired electrically. Usually the coal is ex 
- tracted for a distance of 100 feet and then the roof is drilled with a 
jackhammer powered by compressed air from a portable air compressor. Holes 
are drilled at an angle of approximately 45° in a direction away from the 
face, and usually three holes are placed in a row across a 12-foot heading. 
The holes are charged with 1-1/2 sticks of 60-percent ammonia dynanite — 
and fired electrically. When both rock and coal have been removed, the 
track and trolley line are extended. The improved entry scraper-loader, 

' comprising hoist, sheaves, and runway, is moved ahead and operations are 
continued. The runway, which is supported by telescopic legs, is lowered 
to a trip of cars and transported ahead to the new position. Little timber 
ing is required and safety props are set where necessary. 


‘The crew working on the improved entry scraper-loader comprises two 
men, who cut, drill, shoot, and timber, load the coal and rock, lay the 
track, and move the equipment ahead on each advance. Where 80-pound track 
is used, one additional man is required during the track-laying operation. 
Trolley-wire extension and bonding are performed by the mine BEL enene, 
Forces 


Mobile Conveyor 

The mobile conveyor is used in advancing the air course where no 
brushing is donee. This conveyor is a sectional unit that is moved on a 
Ofoot 5-1/2-inch-gage track by two 7/16-inch steel cables, one attached 
to the face and the other at the dumping pointe The cables are woud upon 
two electrically operated drums on the conveyor. The sections are 6 feet 
long and a conveyor usually comprises three sections, a total length of 


1&8 feet. Chainedriven flights extend across the bottom of the conveyor 
and drag the coal from the end nearest the face to the front. The end 
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toward the face is designated the rear and the end toward the discharge 
point is designated the front of the conveyor. The coal is loaded by hand 
into the rear end and, as the rear section is filled, the coal is dragged 
toward the front of the conveyor by the flightse This operation is com 
tinued until the conveyor, which has a capacity of approximately 6 tons, 

is loaded. The wnit is then transported to the dumping point. In develop- 
ment work the dumping point usually 1s at a cross conveyor, which extends 
through a crosscut connecting the air course and the haulageway. The coal 
is removed from the mobile conveyor by moving flights forward, and the 

coal is discharged to -the cross conveyor, which transports it to cars in 


the haulageway . 


A row of timbers is set on each side of the track, generally spaced 
on foot centers. 


The mine averages 10.4 tons of raw coal per pound of explosive. 


The crew working with the mobile conveyor in the air course usually 
comprises three men, who cut, drill, shoot, timber, load, and operate the 
conveyor between face and dumping point and spot cars at the discharge 
end of the cross conveyor in the haulageway by means of a slow-speed hoiste 


The following are interesting records of performance of both scraper 
end mobile conveyor units employed in development work under varying 
physical conditions. 


Performance Records 


._ - & 8 © 


The daily production of coal from development headings varies with 
physical conditions and ranges from 48 to 70 tons per day from mechanized 
units. This work is not comparable with mines where entry and panel 
tonnage is on a normal operating basis. The classification of mine employees 
is given, but production per man has not been computed as daily tonnage is 
so variable. 


Performance Data —- No. 1 Period 


iqguipment: 1 scraper-loader 
1. shortwall cutting machine, 6-foot cutter bar 


1 electric auger-type drill. 


Ndth of heading, feetersececsese 12 Average geological section: 


lays WOLKCde ccc vccevecevescccece -' 1 a 
Toduction, TONSeccesccscsccccccos 226 , Inches 
‘6b AAVANCCeereccccvvcccccsccsce 108 Rock (36 yards), thickness.. 33 


umber of coal CUtSecccscccvecsee - el - BONY eo ccccecvscccssvcvessvce ie 


| GCoakcccccccccscceccsccvccsenn 
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Performance Data ~ No. 1 Period ~ Continued 


Classification of work Man-hours Percens 02 Ot 


Loading COAL acccccrvcccvccccvecs 
Deadwork and yardage: 

MiscellaneousSecccccccceene 6 

Rolls and clay VOinSececeee 3 

Rib yardage (crosscuts)...| 9_ 

Total deadwork and yardage 218 
Total: IN CORlessss000ees. ces uws 172 

3 

Move and SOt-Upeccccscvcecil5 

Maintenancesceccscecscccss 7 

Rock Orillingecccoccsecce 9 

Rock loadings cecssescscees lOO 

Tracklaying..ccccceccccessled 

Trolley and Dondingeeeece 

TOCA) 66s006bseseoeeewasens i2l 
Total coal and brushinge.sceoes 293 


Summary 


Coal 
Total coal produced dur ing period, CONGe cccccccccsvcccccecnesees 
Feet advance in HeadingGesceccevcccccsrvccscscscscsesecescscsevese 
Man~days TY COA] w s:4i5-o'a 5 wbib 68 0500005165 SE 655s 6 ob eee wees 
Advance per man-day , LECT. crccccccccervcccscvccsesecccssesesee 
Tons per COAL—MAaMe AY 000 ccc ccc cence ee lee ele eee ete e 88888 eel ele 
Total man-hours in coal, including TLD COAL ecccecccccccccecese 
Man-hours per CONeccccccscsececsecscececesseseeceeeseessessesce 
Tons per MAM~hOUPecccececsccccccessesseccsenceseseccgcsecesenes 
Lineal feet per man—hour advance exclusive of rib yardageeecece 
Man-hours per foot Of heading advances cccccccccevevecvcoscses 
Rock brushing 
Total feed of Drushingeccccccccsvcvceccscccsessscvcsessscsesee 
Total COPS. Of TO Cio .6.6 66.6.6. 6: 66606 6.6.0 60 0 CS 00046 OSG Os WOOT ORS 
Man~day s ON TOCKececccccsenvccccrreseveeseesenseeseresssessee® 
Advance per man-day , Feetesnvvesecenesscccscovesessesevssecessse 
Total man-hours, including APLLLinge eccocccccvccvrecccee + cvcseee 
Lineal feet per MAM-hOUPS se cccesccceccsncevseseseessescsesscessee® 
Man-hours per LOObscccccvcsccnasccepeeesesseevessceceseceseses 
Man-hours per foot, coal and brushing (exclusive of crosscuts)scecce 
Approximate pounds of 60 percent ammonia dynamite used for brushing 
Approximate pounds per FOOt Advancbecccccccccvecccveevccvcccecsecees® 
Feet of track Vt Og ois: 6:56 6 0105s 6ibad 65s. 0 Bia eh OSA WS SS Ose We ea eenwee es 
Number Of C168: US6dss66:66600560 4 s.60.60666404 64.050 ewoee wee wee eebeesee 
Weight of rail used, POUNGS POT VATeeerecccccscscvcscsecseveccsesse® 
Trolley wire strung, LOOtccccccccccccncessccccecsecsesecsesenessese® 
Track bonds USSMe cccccesscveseccvveseecgeesssseceseseesevescesesee® 


7106 was 1G es 


Google 


tis 


I. C. 7067 


Performance Data ~ No. 2 Period 


iquipment: 1 scraper-loader 


1 shortwall cutting machine, 6-foot cutter bar 
1 electric auger type drill 


idth of heading, feeteccesseoee 12 <Averaze geological: section? 


lays WOrKede occccpocevecscvcvece & 
roduction, tonSerceercescercrne 243, Inches 
Cet AAVANCEe eevccccecseseseves Ll} . Rocke ecsers 3 


umber Of CUtSecccecscsscscceces Co Bonyescrveccee 5 
Coadlecscece LO 


lassification of work Man-hours jPercent of total time 
Loading COOL 666s seeeeeceues 155 5 ° 59 


Deadwork and yardage: 
Rolls and clay veins... 
Rib yardage (crosscut). 
Total deadwork and 


0.70 
3.16 


KO ro 


VATAAZCeccvevcscccccecs ll 
TOtel. “In: COkls<6 veces eee eww ee 166 


Brushing: 
Move and wet=upsce-..eo- | 13 


Maintenances .crsesccces 1 | 
Rock Grillingesrsecccces 10 | 3251 
Load rockecccccscccscce 51 | 17-89 
Tracklayingececscscccecs 26 ' 
Trolley and bonding.... | 12 | 
Totaleccsceccccecsccses 

Total, coal and brushinge.ee 


Summary 


Total coal produced during period, tonseccccccrcvcccee neces 
Feet advanced in HEAGINGecccccccccsccvevsecvesessevvcsccsses 
Man— day s 2Y COG] b 6.6 6:0 6566. 0:6. 640.0 60606 AWS BW 6 006 6 OCW eee aes 
Advance per man~day in coal, PECs ccccccccvccssversevvcescves 
Tons per coal~day MANeseccevescrcceesesseevrstseoeseeseveevesees 
Total man-hours in coel, including rib COaleecccccccveccces 
Man-hours per TOs: b6w bs wocs eed kale be eee wee see Se eeeeue es 
Tons per MEIP-NOULccecccscsvescssccvessveveveessssessvcessece 
Lineal feet per man~hour, exclusive of rib yardageeeceecoce 
Man<hours per foot of heading BAVANCEs scccccvccvccccosecces 


ishing: | 


Total feet of DPUShLiNGecscsescccc-coeccesecessscsesvcsesessece 
Total cars Of TOCKeeccovccccscacsccscvessseesseeeseseerecee 
Man—days ON TOCKecccsccveccesescevevesvccserseccesecsseecees 
Advance per man-day , Feetecccccrccccvesssvcssssvcrsevsvsecsecs 


2 Was 


Google 


I, C. 7067 
Summary ~ Continued 


Brushing ~ Continued: 
Total man-hours, including AViLLing.ccccccccnccscccsvevscvece 
Lineal feet per MAN<NOUL sp ccccccsceccereeeenscoccseesveceseos 
Man-hours per L6G Gi arbcca ee sie sie awe sooo a SOK Wee OSes sees e eee 
Total man-hours per foot, coal and brushing, exclusive of cross- 
CUTSe cre cce cece eee ees ee Dee S OSHA SE TORE EOS OOHOSETOLES EE SEOHEC® 
Approximate pounds of 60 percent ammonia dynamite used for 
Drushingecccsvcccveccecvsscacccccceescsecssreeevessastssesevaseene 
Approximate pounds per TOOtE AdVaNCCeccvcccvccveccvescvevssescvees 
Feet of track Laldeccesorcccccccccccccrertcnocreessecenescesesvese 
Number of ties ALSO 6.6.4 5.66wiGib os 16.6 s 6-05-00 es See ele eo ee eee See eee ews 
Weight of rail used, pounds per VATdecvcccceccccvccscvcsecsecsccces 
Trolley wire strung, FEOtecccvvccscccecccesvccseveveresssvevecvese 
Track bonds USE s vcvrecccrvesccccccessccrcccsscsecessescsesecoces 


Performance Data —~ No. 3 Period 


Equipment: 1 mobile conveyor. 
1 shortwall cutting machine, ee cutter bar. 
1 electric auger~type drill. 


Width of back heading, feetee... 20 fo gh 

Days workedeccccsccesccecvccceve 145 Average thickmess of 
Production, TONSeccccvcccovveces (51 COAL escvcccccevccccege 
Feet advanCeeccevcocccccscccceces elo BOnYeseccescvccccscscccce 
Number of cutsecccscccccsccevcces 49 . 


assification of wor -Man-hourg | Percent of 
Loading COAL ececccccenecceceses U 
Deadwork and yardagGessarcocece 
MiscellaneouSecocesceccere 14 2of 


Rolls and clay veinsece.oe| 9 del 
Total deadwork and yardage 23 
Totalecccervercccccccccccseveses 52] 


Summary 


Man-AaySeecrcccccceccsescereerserveresseveressvesseeeasseseseses? 
Tons per COALMMAMN-AAY occccececccccesseecrcveenccencreseesscesecess 
Total MAM-NOUTSscsrccccsevaceccrcccsccccncereceesesseseseresessee 
Man--hours per CONs ce cccccvccers nserver eeessececeseeseessevesecsse 
Tons per MAN—NOULe co ececescccecsccrccsssevese reese sesesesesevssee 
Lineal feet per MAN—NhOUecscvcccvccsccccnssevccessessevcscsevecres 
Man=hours per corer ere ry er rrr rer Tre Peri eee eee ee er ee 


Number employed during a 2h-hour period: 
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first [Second /Thirc 
Units iIshift {shift jishift) Total 


Underground jJabor: 


SCTAPETSeccccscccvcsccsccssecercces | 2 12 
Mobile Lloadersecesccccccccsevcccs 1 = 3 6 
Total men on mechanical units.... : 18 
Oth derground rs 
Trackmene accccccvecsenceccesoceser | 
LOCOMOCLIVE CLEWecccceccccccccnces 
MaintoenanCeeccoccscccccscvccccces 
Supervislonecsecccocacccccsccneces 
Total other underground employees 
Total underground employees chargeable 
| 


WE 
ama 
i = 


ll ool © 
me ne 
Men t 

WW onto 


to mechanized productionesccerccesscces 
Total surface employees chargeable to | 
mechanized Productlonececcccrcccccces a ae 
Total employees chargeable to | 
mechanized DLOCUCTIONG: 6:6.5.6650 4s ssones 2 
1/ 32 percent of production is from mechanized units; therefore, 4 of other 
underground employees are chargeable to mechanized production. 


SUMMARY OF PERFORMANCE 


Mining operations were conducted on more than one {hour shift in all 
the mines described. The advantages of loading coal mechanically on mor 
than one shift have been stated in detail in Information Circular 7014, 
but are repeated briefly. 


A smaller capital charge per ton results when the daily output can be 
produced over two or more shifts by the same equipment. 


All of the operations in the cycle of mining follow one another in a 
definite sequence and for optimum results should be continuous. Some 
State laws prohibit blasting with explosives during the working shift. 
Devices are used and improvements are being made in equipment that will 
make it possible to break down the coal safely while men are at work in 
the mine if proper precautions are taken to lay the dust by using water 
on cutter bars and to wet the face and working places thoroughly before 
blasting is done. All places should be properly rock-dusted. 


The concentration of working places in a relatively small area lends 
itself to closer supervision. The success of any type of mechanization, 
10t only with reference to output per man but also in regard to safety of 
»peration, is in proportion to the amount of supervision. 


if Poenges, Albert L. and Anderson, Robert L., Work cited (footnote 1), 
Ppe +[-t5. 
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Multiple-shifting is a decided factor in rapid extraction froma 
given area and should result in greater recovery, a factor in conservation. 
Roof conditions are likely to cause less trouble when extraction is rapid, 
since the coal is removed before the full effects of roof action are 
operative. = 


As the working places are concentrated in a small area, the ventila- 
tion system is simplified and should be less costly than for the same 
tonnage from scattered arease The cost of haulage operations and mainte 
nance of track should also decreases 


The advisability of working a mine two or three shifts per day for 
obtaining optimum results is recognized, and this practice should be 
followed where possible. Although further study of the efficiency of the 
worker shows little variation on the different shifts, it is believed 
advisable at present to reserve the third or "graveyard" shift, or at 
least part of it, for maintenance of equipment, track extension, timbering, 
moving, and preparation of working places. Mechanical breakdowns usually 
result in loss of tonnage and increased costse For safety of operation, 
however, the same supervision should be given on all shifts. This is 
importante 7 


EXPLANATION OF GRAPHS 
, The graphs were prepared from data in both Part 1, Information 
Circular 7014, and the present report, Part 2. Although the number of 
mines is limited, the curves are interesting and show certain trends. 
Further investigations may develop variations. 


Figure 11 is a curve determined by plotting the weighted average 
value of tons of coal per mobile-loader shift as the ordinates and the 
thickness of the coal bed as the abscissas. The curve shows the average 
rate of increase in tonnage per machine shift as the thickmess of the 
bed increases. The data were taken from the 11 mines using mobile loaders 
described in Information Circular 7014 and this paper. 


Point 115 tons and 108 inches, which is far below the average tons 
per machine for this thickness of coal, was not used in the determination 
of the curve as the loading che ie was obsolete at the time the mine 
was visited. Point 83 tons and 4e inches is below the weighted average 
curve because the transportation of the epal from the loading machine by 
conveyors is retarded at times by the occurrence of abnormal dips. Point 
294 tons and 72 inches represents a mine in which the coal is transported 
from the mobile loading machine to a transfer station by tractor-trailer w 
A rough time~study made at this mine showed that the mobile loading machine: 
are loading coal 80 percent of tho time while at the face of a working plac 
This percentage of working time represents high efficiency in operation of 
loading machine. (Refer to mine 20.) Point 300 tons and 156 inches repre 
sents an operation that is mining in a coal bed 26 feet thick. Eleven feet 
of the bed is removed during first mining and the remaining 15 feet is ax- 
tracted on second mining; thus, the average thickness moved during the two 
operations is 13 feete The production per machine shift is below average 
wee of a difficult transportation aa 
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THICKNESS OF COAL, INCHES 
Figure 11.-Relation of tons per mobile loader shift to thickness of coal bed 
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Figure 12 is a graph showing the relation of thickness of coal to the 
tons of coal produced per conveyor shift and was determined by using the 
welchted averages of the data obtained at the 10 conveyor mines described 
in Information Circular 7014 and this paper. A straight~line graph shows 
the tons per conveyor-shift increasing directly as the coal seam increases 
in thickness and shows no tendency to approach a limite It appears that 
the conveyors at the mines studied are operating considerably below capacity. 
The point located at 30 inches of coal and 58 tons per conveyor shift 
indicates a much higher output of coal than the average for that thickness. 
The method of mining at this operation is a modified longwall system that 
allows an additional number of men to load coal and therefore increases the 
output per conveyor. The point located at 52 inches thick and 29 tons per 
conveyor shift is exceptionally low in production per unit shift for this 
thickness of coal. The distance of this point below the average line 
represents the loss in tonnage due to time necessarily spent in properly 
maintaining working places where roof conditions are not good. 


In figure 13, curve A is based upon weighted average of men on 
mechanized units. 


This curve indicates that the number of men employed on mechanized 
units increases at the rate of 60 men per 1,000 tons production. The 
number of men employed on these units at the mines studied ranges from 31 
minimum to a maximum of 89 for 1,000 tons productions 


The minimum number of men employed per 1,000 tons is shown on the 
curve at point 36 men and 1,176 tons. Roof conditions in this mine are 
excellent and production time is high. When loading in rooms, the wait 
between vehicles is only approximately 20 percent of the time spent by the 
loading machine in the room. 


Curve B in figure 13, is based upon the weighted average of total 
underground employees. It is logical that the number of men employed 
underground should increase with the rise in daily production. More men 
are needed for ventilation, haulage, and mine and machine maintenance wita 
the present methods of mining. The weighted average curve indicates 88 
employees underground per 1,000 tons production. Underground employees 
include men on mechanized units. The average number of underground employees, 
exclusive of men on mechanized units, is then 25 per 1,000 tons. However, 
at the mines studied the number of underground employees exclusive of those 
on mechanized units ranged from 11 men to 56 men per 1,000 tons. The mine 
having the minimum number of men is 100 percent mechanized, working places 
are concentrated, little timbering is required on main entries, and a dual 
system of haulage is used, which approaches continuous flow of coal from 
face to tipplee Large cars of 5 tons capacity are used from a transfer 
station to the mine bottom, where the coal is transported to the tipple by 
a conveyor belt. (Refer to mine 20.) A comparison of this mine with the 
mine employing the maximum number of men per 1,000 tons would not be fair 
to the latter, which is only 14 percent mechanized. Roof conditions are 
bad, which requires close timbering on main haulageways; abnormal dips in 
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the bed, sometimes as great as & percent in rooms, affect the operation of 
conveyors adversely; and long haul, with consequent high maintenance of 
haulage roads, necessitates increased labor. (Refer to point 67 men, 

500 tons.) The effect of using small~capacity cars, poor roof conditions, 
and long haul is reflected in the point shown at 75 men and 584 tons or 

128 men underground per 1,000 tons (39 men exclusive of those on mechanized 
units per 1,000 coaey, | 


Curve C,is based upon the weighted average of total employees, underground 
and surfacee This curve indicates a weighted average of 113 men per 1,000 
tons production, or 25 surface men per 1,000 tons production. The number 
of surface employees depends on conditions, especially whether the mine is 
equipped with a cleaning plant. The minimum number of surface employees 
at the mines studied is 17 per 1,000 tons and the maximum is 43 per 1,000 
tons. At the latter mine, shown on the curve at the point 100 men and 584 
tons, a large number of men are employed in the cleaning plant. 


Curve A of figure lM, is based upon the weighted average men employed on 
nechanized units and indicates 107 men per 1,000 tons production. The 
nunber of men employed on mechanized units at the mines studied ranges from 
(é to 229 per 1,000 tons production. The mine having the minimum number of 
nen per 1,000 tons is shown at point 54 men and 743 tons. The coal bed at 
this mine averages 90 inches thick, self-loading heads are used, grade is 
toward the conveyors in rooms, and good roof conditions exist. The mine 
showing the maximum number of men per 1,000 tons is working in a 30-inch 
bed of coal and roof conditions are not good, which necessitates additional 
men for timbering. 


Curve B of figure 14 is based upon weighted average of men employed — 
underground. The rate of increase per 1,000 tons is not constant. The 
curve indicates 63 men at 500 tons, 132 men at 1,000 tons, 205 men at 1,500 
tons, and 280 men at 2,000 tons. It is logical that the number of under 
ground employees, exclusive of those employed on mechanical units, should 
increase with increased daily production. Usually a greater number of 
sections in the mine are operated, which requires a larger ventilating, 
track, timber, and maintenance force. The point indicating the highest 
number of men above the weighted average is a mine where the coal bed is 
30 inches thick. For a given tonnage per day, a larger area would be opened 
in a thin bed than in a thicker one. This would result in the employment 
sf more men for the operation and maintenance of the mine. 


Curve © is the weighted average of total employees. This curve does 
ot increase at a constant rate and represents the sum of the men employed 
m mechanized units, other underground work, and on surface operations. 
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CONCLUSIONS 


The rapid development of loading equipment adds to the complexity of 
mechanical mining. Careful planning is required for the return of capita 
invested in equipment before obsolescence occurse Coordination of every 
operation is necessary, and this can be accomplished best by using the 
data collected from detailed time studies of every phase of the mining cycle 
The curves of figures 11 and 12 indicate that the full capacity of the 
loading equipment is not being employed. This may be due in part to 
adverse physical conditions, but a study of methods of coordinating tran 
portation with loading should show the way to increase the output per wit 
and hence to reduce the cost per ton. 


Rapid development of entries is essential to maintain maximum pro- 
duction, particularly in mines working thin beds where haulageways must 
be "brushed" for height. This can be accomplished best by mechanization 


Scraper units have been used to advantage in driving brushed entries 
in low coale The records of rapid development are described under mine 
Noe 25, where both coal and brushing are loaded from over 100 feet of 
heading from one setting of the scraper unit. 


Conveyors are particularly suited to mining thin beds of coal but 7 
are used to advantage in mining thick beds on heavy pitches (see mine No. 2 


Mobile~type loading machines are best suited to the mining of level 
beds of coal or to working on the strike of pitching beds. However, they 
have had limited use in working places where the pitch was as much as 
12-1/4 percent upgrade and 23 percent downgrade. (See mine No. 17.) Mobil 
loading units are being used in beds 42 inches thick (which is the minizz 
observed). ; 


Mechanization of mines results in the introduction of machinery to 
suit certain physical conditions, height of coal, character of roof and 
bottom, dip of bed, and production desired. However, the ultimate success 
of mechanization depends upon a thorough understanding of the problens 
involved and coordination of all operations - cutting, shooting, timberiné, 
loading, end transportation. The men working with the machines should te 
properly trained to use them and educated to conduct the operations safely. 
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